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And it’s so easy to do... because RCA’s 


vides you with a handsome “shingle” with 
your name on it, that you'll be proud to 
display in your shop. When a customer 
sees this Dealer Identification Plaque he 
knows you are using the best tube products 
available. 

So, we ask . . .““Have you hung up your 
shingle yet?” If not, be sure to see your 
RCA Tube Distributor today and learn 
how you can qualify for a Registered 
Dealer Plaque at no extra cost. 


Unlock the door to bigger profits 


Here's your key to better business . . . RCA’s 
dynamic Dealer Identification Program. Ask 
your RCA Tube Distributor for your copy of the 
colorful, 16-page booklet 
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—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remark- 
able... practical ways to prepare to get into America's 
amazing billion dollar opportunity field of TELEVISION- 
RADIO-ELECTRONICS. You'll see how to get into fas- 
cinating work that pays well...that offers one of 
America’s most promising futures ... that enables you 
to start your own business almost “on a shoe string,” 
if you prefer this to a job opportunity. 

And above all, you'll get some GOOD NEWS especially 
welcomed by men anxious to earn REAL MONEY in this 
thrilling field. For you'll see that NOW you can get the 
kind of practical, laboratory-type training so desirable 
for making real progress in Television-Radio-Electronics 
AND WITHOUT LEAVING HOME. 

You'll see that DeForest's Training, Inc. sends every- 

thing needed to set up your own HOME LABORATORY. 

You get and keep the same type of basic electronic 

equipment used in our modern Chicago Training 
Laboratories. You get home training that includes 
the knowledge and experience gained from train- 
ing thousands of students first hand in Chicago. 
And to top it all, you use DTl's amazingly 
effective and exclusive home training aid— 
INSTRUCTIVE MOVIES. But why not get the 
complete story? Mail coupon today for 
information-packed literature. 


MODERN LABORATORIES 
If you prefer, get all your preparation 
in our new Chicago Training Lab- 
oratories—one of the finest of its 
kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information 
we have for you should 
prove very helpful. 
Mail coupon today. 


Get this 


i TELEVISION TRAINING CENTERS” 
: — Established 193] — 


on 

iw eens 

ane cuictenmies | 
1 


fe errrct Ys, 
ad | 
‘w 

ee An 


DEFOREST’S TRAINING, INC. 


2533 N. Ashland Avenue, Chicago 14, lil. 


1 would like your valuable information-packed publication showing 


how I can get started toward a good job or my own business in 


Television-Radio-Electronics. 
Name 
Street 


City 
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ipPtay?” 630 Volt-Ohm-Mil-Ammeter 


“speaks” for itself in any company 


CAUTION ON 


RIPLETT 630 Volt - Ohm - Mil - Am- 
meter has many significant advantages 
and features that make it stand dis- 
tinctly apart from similar instruments 

in its price class. Actually in components, in 
engineering, in minutely accurate perform 
ance, Triplett 630 closely approaches lab- 
oratory standards, 

Since the scales of any VOM comprise the 
means by which it makes its multiple serv- 
ices most valuable, the legibility and easy- 
read-ability are of prime importance. Triplett 
engineers have created in Triplett 630 the 
longest scales available in this size tester. 
(The upper are by actual measurement is 
four and three-eighth inches.) 


6 


HIGH VOLTS 
aan 


OFF 


This long-seale factor accounts for the 
ease with which precise readings are easily 
made. Further legibility is gained by use of 
black and red scale markings. D.C. and D.B. 
are black and white. A.C. and Ohm mark- 
ings are red on white. Ohms from one 
hundred million to one-tenth ohm mark the 
range of this amazing scale. On low ohms, 
center scale reading is 4.5 ohms, 


The Single Switch 


Futher indication of the practical skill and 
engineering “know-how” behind Triplett 
630 is the Single Switch, Its simplicity of 
operation assures no burn-outs thru momen- 
tary memory lapses. There is instant switch- 


ing to desired circuit thru a single 21" knob 
flush with the face panel. The molded switch 
itself embodies the most advanced engineer- 
ing practices. Fully enclosed, the silvered 
contacts are kept permanently clean. Its 
rugged construction means stronger per- 
formance and longer life. 

These two factors are but samples of the 
many ways in which on-the-job needs have 
been anticipated and provided for in a 
beautiful streamlined tester. It provides 
A.D-D.C., Volts, D.C. Micro-amperes, Milli- 
amperes, Amperes, Ohms, Megohms, Deci- 
bel and Out Put readings in a no-short 
design embodying interior construction with 
all direct connections; no harness cabling. 
Its fool-proof unit switch construction 
houses precision resistors in insulated re- 
cesses in direct connection with switch 
contacts. 

Study the following Ranges and descrip- 
tions and compare them point by point 
with any similar instrument for conclusive 
proof that Triplett 630 “speaks” for itself 
in any company. 


Ranges 
©.C. Volts: 0-3-12-60-300-1200—at 20,000 Ohr 
(F t A T ; 


s/Volt 
acy on TV ond other Hig! 


Re- 
A.C. Volts: 0-3-12-60-300-1200-6000—at 
re s/Volt 

(} 

| 

Decibels: —3 
(f r [ t Re 4 » of 
D.C. Microamperes: 0-60 
©.C. Milliamperes: 0-!.2 
D.C. Amperes: 0.'!2—o 
*Ohms: 0/0 0.000 
*Megohms: 0./-!00—(4 
Output: Co ‘ 


*Resistance ranges are compensated for 
greatest accuracy over wide battery voltage varia- 
tions. Series Ohmmeter circuits for all ranges 
to eliminate possibility of battery drain when 
leaving switch in Ohms position. 


Get a Triplett 630 into your 
own hands at your distributor. 
U.S.A. Dealer Net $3950 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 
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Check the specs... 
Check performance... 


Model S-76 


Double conversion receiver. Broadcast Band 
538-1580 ke plus three short-wave bands cov- 
ering 1720 kc-34 Mc. 

Calibrated electrical bandspread for easy 
tuning. Double superhet with 50 kc second 
i-f and giant 4-inch “S” meter. Five position 
selectivity, one r-f, two conversion, two i-f 
Stages, temperature compensated. 3.2 or 500 
ohm outputs. 

Satin black steel cabinet. 1814” x 87%” x 
912” deep. Nine tubes, voltage regulator, and 


” 


Do you know any better way, any other way, to judge 
SW equipment than to check the specifications and 
the performance? Frankly that’s the only valid way 
we can think of to make sure you get your money's 
worth. Check these specs. Take a look at the selectiv- 
ity curve for the S-76. It is typical of the outstanding 


value Hallicrafters offers in every price class, 


Model HT-20. T.V.I. suppressed 
100 watt AM-CW transmitter with 
all spurious outputs above 40 Mc 
at least 90 db. below fuil rated 
output. 

All stages metered; single meter 


rectifier. For 105/125 V. 50/60 $ 95 5 with eight position meter switch; 
cycle AC. Use R-46 speaker. : 199 ae ; output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on front panel control. 
Seven tubes plus five rectifiers. 


For 105/125 V. 50 60 § 
cycle e¢ S* 608 44950 


SELECTIVITY CURVES, S-76 


Model SX-71. Covers Broadcast Band 
535-1650 ke plus four short-wave bands 
covering 1650 kc-34 Mc. and 46-56 Mc. 
Narrow Band FM one r-f, two conver- 
sion, and three i-f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 
Satin black steel cabinet. 1844” x 87%” 
x 12” deep. 11 tubes plus regulator, recti- 


fer. For 105/125 V. 50/60 95 
cycle AC. Use R-46 speaker, $249 


VOLT RATIO 


€ 
° 


= 

Model R-46. Matching 10” PM speaker 
for use with Hallicrafters communications 
receivers SX-71, SX-76, SX-73 or SX-62. 
80 to 5000 cycle range. Matching trans- 
former with 500-ohm input. Speaker voice 
coil impedance, 3.2 ohms. 

Satin black , steel cabinet matches all 
Hallicrafters receivers. Cloth covered 


metal grille. 15” x 107%” x 
107%” deep, Ship. wt. 17 Ibs. $24% 


hallicrafters 


World’s Leading Exclusive Manufacturer of Communications and High Pidelity Equipment, Radio and Television 


4401 West Fifth Avenue, Chicago 24, Illinois 
Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 
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pYNAMIC 
MICROPHONE 


Gives you features 
similar to those 

in the famous 

E-V Slim- Trim 

TV Microphones. 
That's why 1 #5 

so outstanding 

for Public Address, 


Recording and other 
purpose use. 


$70 


general- 


List Price .+++*** 


SMOOTH RESPONSE 
60-13,000 CPS 


HIGH OUTPUT 
OMNIDIRECTIONAL 


ACOUSTALLOY 
DIAPHRAGM 


BUILT-IN 
BLAST FILTER 


Can be used 
1 the hand, 
ong stand, 


9 overhead 
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AUDIO—1923 VINTAGE 


HIS, our Sixth Annual Audio Issue 
| awe a new high in editorial content 
circulation, and in advertising. Never 
before has the interest in high-fidelity 
been so keen and it now seems certain 
that this interest will continue for 
many years 

Ever since the inception of audio as 
it relates to electronics this magazine 
has, for 34 years, published every major 
development. Old timers in audio will 
recall attempts early in the vacuum- 
tube era to obtain amplification by 
very crude methods compared to pres- 
ent standards. In recalling early ex- 
periments we searched back through 
our bound copies of Rapio & TELEVISION 
News (then Rapio News) to the year 
1923 to see exactly what was going on 
at that time. We selected the January, 
1923 issue. This particular year was 
an important one in audio. Engineers 
were just beginning to regard the ad- 
vantages of audio amplification in con- 
junction with “loud talkers” to provide 
group listening instead of individuals 
being confined to headset reception 
Crystal sets were still popular in 1923 
but many of the leading manufac- 
turers of that time were concentrating 
on headsets, two-step amplifiers, and 
various types of horns and other re- 
producers using the headset in con- 
junction with an adapter for coupling 
to a horn. 

We found several rather interesting 
articles in the January, 1923 issue 
among which was one entitled “A 
New Radio Loud-Speaker.” It de- 
scribes a device “consisting of a thin 
leaf-shaped spruce panel supported on 
pegs and with a little iron armature 
fastened to the board near the point 
where a stem would join the leaf. The 
earcap and diaphram on an ordinary 
radio receiver is removed and the 
phone is laid on the iron armature so 
that it sticks to it,” etc. 

One need only attend the demon- 
strations at our audio fairs to realize 
that we have gone a long way (db- 
wise) during 30 years of audio prog 
ress. Another interesting article de- 
cribes “a practical inexpensive loud- 
speaker.” The article states that the 
“secret of assembling the horn is in 
the use of surgeon's adhesive tape,” 
etc. and goes on to describe the con- 
struction of a horn whose seams are 
secured by means of the tape. A head- 
phone-type receiver is held by clamps 
against the bottom of the horn. The 
author states that “the horn gives con- 
siderable amplification and is free 
from the objectionable ‘tinny’ sound 
experienced with sheet iron in horns,” 
etc. Wow! 

Another development was covered 
in an article entitled, “The Electro- 


Static Loud-Speaker” describing a de- 
vice in which the principle of function- 
ing is determined by a peculiar oper- 
ation of some imperfect dielectrics 
based on experiments conducted by a 
Dr. Gray and two Danish scientists 
Messrs. Johnson and Rahbeck. It ad- 
vises that “since this loud-speaker sys- 
tem, which may also be used as a re- 
corder, is operated by tension it is 
necessary to use some step-up trans- 
formers. The polarizing tensions may 
be obtained from the ‘B’ battery which 
is used with the amplifier but an iron 
core choke coil should be connected in 
parallel with the device so as to per- 
mit the direct current to reach the 
plate of the vacuum tube. When the 
signals are sufficiently amplified the 
electro-static system provides the 
means for a good loud-speaker ar- 
rangement.” 

This device never achieved any prac- 
tical use and the horn type loudspeak- 
ers dominated the so-called audio field 
for a long time 

This was the period when various 
headphones achieved great popularity 
for connecting to the tone arms of 
early phonographs. We still have some 
of these in our own personal collection 

One of the earliest names prominent 
in audio was Magnavor. Many old 
timers claim one of the earliest of de- 
velopments dates back to 1913 when 
the Magnavor electro-dynamic receiv 
er was first demonstrated publicly 
Their ad, ten years late: 3, fea- 
tures a 14- and an 18-inch horn using 
the electro-dynamic receivet 

We ran across an ad showing one of 
the loudspeaker cabinets. It employed 
a spiral tone chamber and was sold for 
$12.50 and this, mind you, included 
“powerful built-in unit,” ete. This, of 
course, referred to a headphone used 
as the driver. The year 1923 will ce 
tainly go down in history as a “head 
set yeal Old timers will readily re 
call many of the early manufacturers 
supplying radio headphones to the 
trade. They included: Murdock, F 
Schwarze, Elwood Manhatta 
necticut, Stromberg - Ca ls¢ 
Holtzer - Cabot Everett Cc 
Brandes, Western-Elect ric 
graph, Kellogg, Baldwin, Brown, to 
name a few. The average price for a 
pair of phones in 1923 was about $7.00 
ind most of them were either 2000 o1 
3000 ohms. Audio transformers were 
selling for ahout $3.50 and horns, com 
plete with single headphone it about 
$40.00 

Today 
come “big business’’ and a source of 
real pleasure to millions. We look for 
ward to another 30 years of audio 


ee . OR 


30 years later, audio has be- 
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NEW HOME OF ALLIED RADIO 
ultra-modern facilities TO SERVE YOU BEST 


FREE! 


the only 


get your COMPLETE 


value-packed 


1954 
ALLIED 


268-PAGE CATALOG 
The World’s Largest Stocks 


e TV and Radio Parts 
e Test Instruments 


catalog for 


everything in 
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Industrial 
Electronics 


e High-Fidelity Equipment 
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Electronic Supply 


SEND FOR THE LEADING 
ELECTRONIC BUYING GUIDE 


EASY-PAY TERMS TV and HI-FI SPECIALISTS 


You'll want the one complete Buying Guide to 
Everything in Electronics—268 pages packed 
with the world’s largest selection of quality 
equipment at lowest, money-saving prices. See all 
the latest releases in custom TV chassis, 

AM and FM tuners 
everything in High-Fidelity custom 
latest P.A. Systems and accessories 


TV antennas and accessories 
and radios 
components 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized industrial 


electronic equipment; test instruments; builders 


kits huge listings of parts tubes, tools, books 
— your choice of the world’s most complete stocks of 
quality equipment. ALLIED gives you every 

buying advantage: speedy shipment, 
expert personal help, lowest prices, liberal terms 
Get the 1954 ALLIED 
and save time and 


Send for your FREE copy today 


assured satisfaction 
Keep it handy 


money 


Catalog 


SAVE ON EVERYTHING 
IN ELECTRONICS 


ALLIED RADIO 


World’s Largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 1-1-3 
100 N. Western Ave., Chicago 80, Illinois 


Use ALLIED'S liberal Easy 
only 10% 


down, 12 months to pay—no 


Poyment Plan 


carrying charge if you pay in 
60 days. Available on Hi-Fi 
ond P_.A 
chassis, test 


units, recorders, TV 
nstruments, 


Amateur aeor, etc 


November, 1953 


To keep up with developments 
in High-Fidelity and TV, look 
to ALLIED. Count or 


the latest rele 


us for oll 
es and largest 
stocks of equipment in these 
importont fields. If it's any 
thing in High-Fidelity or Tele- 
vision— we hove it in stock! 


() Send FREE 268-Page 1954 ALLIED Catalog. 
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ONALLY PROMOTED IN 


% There’s real MAGIC to the CDR ROTOR! 
The way it IMPROVES any TV picture is magic 
... the way it sells...is magic! BUT...the real 

answer is quality manufacture of a proven design! 
That adds up to continued dependable 
performance ...CDR ROTORS ARE BUILT TO 


LAST... built to perform under any conditions! 


NOW ... MORE IN DEMAND THAN EVER 

BEFORE with the BIG consumer advertising 
campaign in full swing... if you don’t 

have your BIG CDR PROMOTION KIT with 
selling and advertising aids ...write us 


for your kit...to help you sell EVEN MORE! 


THE RADIART CORPORATION 
® CLEVELAND 13,OHI0 


TR-2 ... the HEAVY DUTY 
rotor especially suited for spe- 
cial TV antenna installations. 
Complete rotor with “Compass 
Control” cabinet having illumi- 


nated “perfect pattern” dial. 


$49-95 


TR-12...0 special com- 
bination value consisting of 
complete rotor including thrust 
bearing ... handsome modern 
design cabinet with meter 


control dial 


TR-11... «© same as TR-12 
without thrust bearing 44-95 


i THE CORNELL-DUBILIER ELECTRIC CORP, 
/® SOUTH PLAINFIELD, N.J. 
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Quick TV Success can be yours... 


if you act now! 


Prepare now for the new Radio-TV -Electronics boom, 
Get in on VHF and UHF ... aviation and 
mobile radio ...color TV ... binaural sound! The 
International Correspondence Schools can help you! 


If you've ever thought about Radio or Television as a career . . 
if you have the interest, but not the training .. . if you're waiting 
for a good time to start... NOW’S THE TIME! 

No matter what your previous background, I.C.S. can help 
you. If Radio-TV servicing is your hobby, I.C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, 1.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress, 
1.C.S. can qualify you for promotions and pay raises. 

I.C.S. training is success-proved training. Hundreds of 1.C.S. 
graduates hold top jobs with top firms like R.C.A.,G.E., DUMONT, 
1.T.&T. Hundreds of others have high ratings in military and 
civil service. Still others have successful businesses of their own, 

With I.C.S., you get the rock-bottom basics and theory as well 
as the all-important bench practice and experimentation. You 
learn in your spare time—no interference with business or social 


life. You set your own pace—progress as rapidly as you wish. 


CHECK THESE SEVEN ' “ a) Free career guidance: Send today for the two free success books, the 


36-page “How to Succeed” and the informative catalog on the course you 


FAMOUS 1. C. S. COURSES . : y check below. No obligation. Just mark and mail the coupon. With so much 
— ONE FOR you! at stake, you owe it to yourself to act—and act fast! 


PRACTICAL RADIO-TELEVISION 
ENGINEERING — Foundation course 
for radio television career Basic prin 
ciples plus advanced training. Radio 
Sound. TV BOX 2251-C, SCRANTON 9%, PENNA. 
Without cost or obligation, send me “HOW to SUCCEED” and th kiet about the cour FOR’ ich 1 hy marked X 
TELEVISION TECHNICIAN—To : yt eit te siamo 
ART Heating CIVIL, STRUCTURAL College Preparatory Stationary Steam Engineering 
quality you for high level technical pos! Commercial Art Steam Fitting ENGINEERING Mathematics Stationary Fireman 
trons in television Camera, studio, trans Magazine and Book Air Conditioning Civil Engineering Commercial RADIO. TELEVISION 
mitter techniques. Manufacture, sale (Mustrating Electriciar Structural Engineering , ish COMMUNICATIONS - 
and instatlation of TV equipment Cartooning BUSINESS Surveying and Mapping General Radio 
Show Card and Sign Lettering Business Administration Structural Drafting AND SHOP Radio Operation 
TELEVISION RECEIVER SERVIC Fashion tlustrating Certified Public Accountant Highway Engineering Mechanical Engineering Radio Servicing FM 
" ING—Iinstallation, servicing, con AUTOMOTIVE Accounting Reading Blueprints Industrial Engineering Television 
version. Dealership For the n Automobile, Mechanic Bookkeeping Concrete Construction Industrial Supervision Electronies 
knows ebest cadie end wents Auto Elec Technician Stenography and Typing Sanitary Engineering Foremanship Telephone Work 
Auto Body Rebuilding Secretariat ORAFTING Mechanical Drafting RAILROAD 
and Refinishing Federal Tax Aircraft Drafting Machine Design Dratting Locomotive Engineer 
C) Diese! — Gas Engines Business Correspondence Architectural Drafting Machine Shop Practice Diesel Locomotive 
RADIO & TELEVISION SERVICING AVIATION Personnel and Labor Relations Electrical Drafting Toot Design Au Braves Car Inspector 
Aeronautical Engineering Jr Advertising Mechanical Drafting industrial instrumentation Rastroad Administration 
stalling and servicing radio and tele Aircraft Engine Mechanic Retail Business Management Structural Drafting Machine Shop Inspection iLe 
vision receivers soon after starting the C) Airplane Drafting Managing Smatl Business Sheet Metal D @ Reading Blueprints 
ourse BUILDING Sales Management Mine Surveying an Tool making Cotton Manutac ture 
Architecture Salesmanship ELECTRICAL Gas - Electric Welding Rayon Manutacture 
RADIO & TELEVISION SERVICING Arch Drafting ratte Mana: pment Electrical Engineering Heat Treatment — Metallurgy Woolen Manutacture 
burlding Contractor CHEMIS vy Electrician Sheet Metal Work Loom Finen 
WITH TRAINING EQUIPMENT Estimating Chemical Engineering Electrical Maw’enance heet Metal Pattern Drafting Finishing ond Dyemng 
Same as above but with addition of Carpenter and Mill Work Chemistry Electrical Dratting ' tior Teatile Designing 
high grade radio servicing equipment Carpenter Foreman Analytical Chemistry Electric Power and Light 
and tools Reading Blueprints Petroleum — Nat'l Gas Lineman Combustion Engineering YEAR OF THE Six 
House Pianning Pulp and Paper Making HIGH SCHOOL { Electr 
) RADIO OPERATING COURSE Plumbing () Plastics High School Subjects rc Light and Power MILLIONTH STUDENT 
Special course to help you pass the 
Government examination for operator's 
licenses Code TV FM. Radic regulations. Name. an . Age Horne Address 


INDUSTRIAL ELECTRONICS 
Broad, solid background course devoted Coty ——_____ — Working Hours AM to PM 
to the electron tube and to its many 
applications Occupation 


traning 


Designed to start you repairing, in 


Special tuition rates to members of the U S$ Armed forces Canadian residents send 
coupon to International Correspondence Schools Canadian Lid Montreal, Canada 


November, 1953 


Presenting 


RECTIFIER RED 


the new product-line color for 


ederal 


MINIATURE 
SELENIUM RECTIFIERS 


FEDERAL—the original miniature—is saying goodbye to gray. The 
new bloom is “Rectifier Red”... a striking color that instantly 
tells servicemen they’re getting the rectifier efficiency and long 
life that created tens of millions of profit opportunities for radio-TV 
servicing ... tells them they’re getting the quality that keeps 
Federal miniatures the best-seller in America’s vast and growing 


rectifier replacement market! 


Look for “Rectifier Red”... get the performance that 
clicks .. . the replacement profit that sticks! See your 
Federal Distributor for Federal miniatures in handy 
8-unit kits ... in quantity lots ... or in individual 
packages sold through Federal’s self-service rectifier 
dispenser ...on hundreds of counters! See your “FTR” 
Distributor now, or write to Dept. F-759 


“America’s first and largest manufacturer of selenium rectifiers” 


Federal & 
we Velephone and Radio Company 


100 KINGSLAND ROAD, CLIFTON, N. J. 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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MONEY BACK GUARANTEED 
TO RECEIVE 4¢¢ UHF and 
AUNHF STATIONS IN 40 
DIRECTIONS FOR 60 MILES 


WITHOUT A ROTORMOTOR OF ANY KIND!! 


4 rE 
? $0 pIFFERS” 
# 2,609,503 WORLD'S MOST POWERFUL UHF — VHF 


# 2,625,655 


# 2,644,091 TELEVISION ANTENNA 


OTHERS PENDING While antenna reception is guaranteed 
for 60 miles, perfect pictures have been con- 


4 CONDUCTOR 


TRANSMISSION LINE 
® Low Loss External - Air Dielectric 
® Matched Impedance ; All NEW DESIGN FOR 54 


Eliminates End Sealing 
@ LOW-LOSS SWITCH 


Eliminates Condensation 


Up to 50% Less Loss , 
Than Tubular When Wet @ LOW-LOSS PHENOLIC INSULATORS 


+. a @ USES NEW 4-CONDUCTOR 


® No Breaking or Shorting 


® Patents Pending - T. M. Reg. ; MATCHED IMPEDANCE LINE 


@ ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 


PRICE INCLUDES 
Complete stocked orray © 4 stack- 
ing bors © 9 position switch © 
Switch-to-set coupler @ 2 7%," 
stand offs © Individually boxed in 

moailable carton 


vee eee Sonor” ALL CHANNEL ANTENNA CORP. 
<r No ae 70-07 Queens Blyd., Woodside 77, N. Y. Hickory 6-2304 


—_ fai 
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as used on 2716H 
and 121 


The sensational, radically new TRIO ZIG-ZAG antenna, 
introduced less than a year ago, has enjoyed the greatest 
acceptance of any TV antenna ever made! 


NOW — TRIO introduces a radically new improvement 
that makes this great antenna even greater than before! It 
consists of a new re-entrant type impedance matching net- 
work for ZIG-ZAG antennas which now provides an almost 
perfect impedance match to the feedline on EVERY channel! 


UNIFORMLY HIGH GAIN 


There is no measurable difference in gain on ANY channel 
whether operating stacked high-band and low-band ZIG- 
ZAG antennas from a single feed-line or using them sep- 
arately. There is no insertion loss such as found in isolation 
networks. For example, the ZZ12L and ZZ16H now provide 
3 to 6 DB. more gain than elaborate, stacked cut-to-channel 
arrays. This additional gain is often the difference between 
@ good picture and a poor one. 


Elaborate tests conducted all over the country under every 
conceivable type of terrain and in locations where ten out 
of the thirteen VHF channels were available, proved con- 
clusively that TRIO ZIG-ZAG ANTENNAS OUTPER- 
FORM ANY and EVERY colinear, conical, or broadband 
multi-element Yagi on the market today — AND ZIG-ZAG 


; we 


does it on ALL VHF channels. Whether its a new installation 
or o replacement, INSIST ON TRIO ZIG-ZAG TV AN- 
TENNAS, with their EXTREMELY HIGH GAIN, SHARP 
DIRECTIVITY, SUPERIOR LINE MATCH, MULTI-CHAN.- 
NEL COVERAGE and RUGGED-LONG LIFE CON. 
STRUCTION, 


Illustrated above is the NEW re-entrant network developed 
by TRIO engineers for the model ZZ12L and ZZ16H 
combination. Current shipments will include the complete 
network. There is nothing else needed for single feed-line 
operation! 
Used stacked —or separately — TRIO ZIG-ZAG an- 
tennas are the hottest ever designed! 
New descriptive literature available direct or from your 
supplier. 

New network supplied with all 

high-gain Zig-Zag models 
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GRIGGSVILLE, PLLINO'US 
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AMERICA'S MOST DEPENDABLE TV ROTATOR 


FACTORY TESTED to equivalent of three 
months normal use before shipment. 
TEMPERATURE PROOF. Operates perfectly 
at -50°, even under heavy icing condi. 
tions 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feediines 

IMPROVED BRAKE. NO coasting; NO drift- 
ing 

TWO MOTORS. Separate motor for each 
direction of rotation 

SMART—EASY TO USE Control unit. Indi- 
cates direction without turning rotator. 
TWO YEAR GUARANTEE instead of the 
usual one. 


*Write for literature. 
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4 P.E.C.” KITS 


—~ 1 now there are 100,000,000 radio 
and TV sets — 4 or more years old — 
in everyday use. These sets do 
not have P.E.C.'s. You'll 
save service time and parts 
investment — have greater 
confidence in your service 
jobs if you replace old 
style components with 
P.E.C.’a. Centralab 
P.E.C. kits are your 
best supply source! 


PCK-18 


18 P.E.C. units. Re- 
place 42 old-style re- 
sistors and 52 old- 


style capacitors 


Net - - - - $9.00 


PCK-110 
110 P_E.C. units. Re- 
place 255 old-style 
resistors and 52 old- 


style capacitors 


Net 


220 PLE units. 
Replace 52 Bolle style 
resistors and 620 old- 
style capacitors 

Net \ 


All prices subject to change without notice 


PCK-45 
45 P.E.C. units. Re- 
place 106 old-style 
resistors and 133 old- 
style capacitors 


Net - - $24.00 


aw © 


This P.E.C. Guide No. 2 (included with each kit) 
tells you how and when to use P.E.C.’s. Shows 
cross indexing — schematics — tells you how to 
test P.E.C.'s. Get complete details from your CRI 
distributor or use coupon below. 


Centralab 


*Trademark — Printed Electronic Circuits 


CENTRALAB 
A Division of Globe-Union Inc. 
910-K E. Keefe Ave., Milwavkee 1, Wis. 


Please send name of distributor stocking 
P.E.C. Kits, also additional technical data 
Name 
Firm 
\ddress 


City Zone State 
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Spot Radio 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


COMPATIBLE COLOR'S long epic 
march to the nation’s capitol, seeking 
that golden seal of approval, appears 
at long last to be drawing to an end, 
and a mighty grand and glittering 
end. For at this writing, the records 
indicate that it seems to be just a 
matter of technical formality, before 
the final go-ahead is flashed to the 
nation 

As the 
passed, no 
Commission's 


crucial 30-day deadline 
objections to the 
intent to approve came 
forth who did issue briefs were 
critical of the high 
the first output of sets, and the 
inability of industry to cope 
hazards which such 
introduce; but 
system o1 


Serious 


Those 
costs quoted for 
color 
possible 
with the 
prices might 
jected to the 

A tip-off on the endorsement that is 
expected, loomed when NTSC's popu- 
lar chairman, Dr. Baker, appeared in 
the office of the Commission's head- 
man, Rosel H. Hyde, with an official 
16-volume color-committee report on 
the final filing day, and posed with the 
government representative for several 
photos. In presenting the huge record 
to Hyde, Baker said ‘These docu- 
ments represent an investment of 
more than one-million manhours of in- 
tensive work by the top engineers of 
the television industry, in an effort to 
develop satisfactory standards for 
commercial color television If 
measured in terms of dollars, this rep- 
resents an investment by industry of 
nearly ten-million dollars over a pe- 
riod of two-and-a-half years. The re- 
sult, we feel, has been the creation of 
technical signal specifications that not 
only will give the public a good tele- 
vision service, but will permit 
keen competition among various com- 
panies within the industry 

Accepting the report, the Commis- 
sioner noted that this was a notable 
occasion, for most in industry had ap- 
proved the work, and the few who did 
not go along completely, did not offer 
any truly serious objections. 

Actually only four companies filed 
critical comments with the Commis- 
sion. Particularly disturbed was U.A 
Sanabria, who felt that economists 
should be consulted first, before a de- 
cision is set, to advise whether the 
nation is really ready for receivers 
that will cost around a thousand dol- 
lars. In his opinion, color TV should 


economic 
none ob- 
its capabilities 


also 


be restricted to a 
least three years until there is 
“positive proof that it answers 
question of economy” and there 
appears “an adequate capacity to 
suppiy, so that the television industry 
can roll smoothly when it is intro- 
duced.” He wanted to be 
that the introduction of 
time will “not 
through inadequate distribution of 
know-how, nor that it will 
the public the impossibility of 
trained men to service these 
they are on the market.” Noting that 
the system offered was truly a 
“masterpiece of electroni 
which may be regarded as a technical 
miracle. " he asked if the 
ment wasn't a “Litth 
and too expensive to fit into ou 
omy 

Also striking out at the 
lem was Chromatic, who 
Commission to seek 
ance that inexpensive 
eventually be forthcoming 
well satisfied with the system and its 
ibility to produce 
pictures, the brief 
matter of lower costs was 
mental. Insurance that cheaper 
will be available must obtain, they in- 
sisted, and such protection must be 
supported by demonstrations of actual 
equipment built to sell at the lower 
prices, with being made under 
typical home conditions 

Paramount also felt that the Com- 
mission should delay final action on 
any new standards until the cost item 
has been more fully explored. They 
believed that it “would be un- 
fortunate, if in the interest of speed 
the Commission were to adopt a color 
system which would be of use only to 
those who could afford expensive re- 
ceivers, when by taking a little more 
time, a complete study could be made 
of methods which hold forth promise 
of being able to produce reasonably- 
priced receivers.” 

The fourth brief, filed by CBS, told 
the Commission that while they also 
felt that the NTSC receiving gear did 
not meet the price criterion, and in 
addition the equipment did not, i: 
their opinion, satisfy the simplicity-of 
operation point, compatible colo 
standards would now be in the publi 
interest, since eventually both the cost 
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VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY! 


" 6 vfoTELEVISION 


ll train you at home... in your spare time 


L C. Lane, B.S..MA 
President: Radio-Television Training Association 
Executive Director: Pierce School of Radio & 


LEARN MORE 


I give you ALL the practical training you 
need to qualify for the highest-paid tech- 
nician jobs in TV. 


RADIO-FM-TV TECHNICIAN TRAINING 


No experience necessary! You learn by 
practicing with equipment I send you. It's 
easy! I give you the same successful guid- 
ance that has helped hundreds of men to- 
wards a TV career. Many started with only 
grammer school training 


M-TV TECHNICIAN TRAINING 


Saves you months if you have previous 
Armed Forces or civilian radio experience! 
Train at home. I give you kits, plus 
equipment to build BIG SCREEN TV RE. 
CEIVER. and FREE FCC COACHING 
COURSE! Everything AT NO EXTRA 


COST! 
OPTIONAL: TWO WEEKS TRAINING IN 


NEW YORK CITY AT NO EXTRA COST! 


ou get two weeks, ours, of inten- 
sive Laboratory work on modern elec- 
tronic equipment. at our associated 
school in New York City — Pierce 
School of Radio and Television. And I 
give you all this AT NO EXTRA 
COST whatsoever, after you finish your 
home study training in the Radio-FM- 
TV Technician course and FM-TV 
Technician Course. 


FREE ass COACHING COURSE! 
mportant ER PAY JOBS re- 
quirine FCC 5 Bi You get this training 
AT HOME and AT NO EXTRA COST! 


Top TV jobs go to FCC licensed techni- 
cians. 


NEW! PRACTICAL TV CAMERAMAN 
& STUDIO COURSE! 


(For men with previous radio 
and TV training) ” 
a! train you at home for an exciting jg 
ou high pay job as the man behind the TV 
camera. Work with TV stars in TV 
s studios or ‘‘on location’ at remote 
ef Pick-ups! A special one-week course of 
practical work on TV studio equipment 
at Pierce School of Radio & TV, our as- 
M sociate resident school in New York City, . 
MM is offered upon your graduation. 


TTI TTT LLL LLL. 


VETERANS! 


MY SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW G.I. 
BILL! If discharged after June 27, 
1950 — CHECK COUPON! Also ap- 
proved for RESIDENT TRAINING in 
New York City as Pierce School of 
Radio and Television . .. qualifies you 
for full subsistence allowance up to 
$160 per month. 


RADIO-TELEVISION TRAINING ASSOCIATION 
52 EAST 19th STREET, NEW YORK 3, N. Y 
¢ Approved by the VA 


Licensed by the State of New York 
November, 1953 


for better-pay jobs in TV 


vesalest. } 


TV NEEDS THOUSANDS 
OF TECHNICIANS! 


is coming into 
every community. 
2,000 mew TV stations author- 
ized in this country alone! Thou. 
sands of new studios being 
planned and built. 
new equipinent coming on the 
market. Millions of mew TV-set 
owners will need servicing. It's 
the rich field of the future with 
money-making opportunities 
NOW ...if you get in on the 
ground floor. There just won't be 
enough TV Technicians to go 
around. It's your 
chance of a lifetime 
for GOOD EARNINGS 
in a TOP JOB or 
YOUR OWN 8BUSI- 
NESS! 


Public Addrest System 


TV 


° 
t+ @ 
size up to 
ceiver, 


Ammeter -Ohmmeter, 
Address 
15 full Kits! 


vouceTAu 4 FREE! 


Public 
more! 


zo 


C-w Telephone 
Transmitter 


All kinds of” 


RF Signal Generator, 


MORE MONEY AND A CAREER 
ARE WAITING FOR YOU HERE! 


Earn while you learn by repairing TV sets 
for friends and neighbors. Many of my 
students make up to $25 a week in spare 
time... pay for their entire training this 
way... stare their own money-making 
service business. When they complete 
training and go into TV full time, their 
earnings zoom into big figures! 5 gradu- 
ates are now working at RCA, NBC-TV, 
CBS-TV, DUMONT TV and numerous 
TV, studios and plants. 


yours to 
build and 
keep! 


Enough equip- 

ment to start 

4 your own 

home 

Labora- 

tory! You 

te learn by 

doing. | give 

you ALL the 

equipment, You 

build and keep 

a rofessional 

iT SCREEN 

Tv RECEIVER com. 

plete with mammoth 

picture tube (takes any 

also a Super-Het Radio Re- 

Combination Volemeter- 

C-W Telephone Transmitter, 

System, AC-DC Power Supply, and 
All tubes supplied, too! 


21 inch)... 


Just by mailing coupon. Try the Sample Lesson. Read how 


and where you can make big money in TV 


Combination 
Voitmeter- 
Ammeter- 
Onmmeter 
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MAIL THIS COUPON NOW! Ne Salesman Will api 


Mr 


FREE 


Super-Het Radio Receiver 


NAME 


cary 


RF Signa) Generator 
2) 


Leonard if 
RADIO-TELEVISION TRAINING ASSOCIATION 
§2 Ease 19th 
Dear Mr 
SAMPLI 
show me how I can make BIG 
VISION 


and no salesman will call 
ADDRESS 


[} Radio-FM-TV 
Course 

C} FM-TV Technician Course 

() TV Cameraman & Studio 

Course 


Lane. President 


New York 4, 
NEW 


N. Y. Dept.T-11A 
FREE BOOK 
FREE aids that will 
MONEY IN TELI 


am under no obligation 


Street, 


Mail me your 
LESSON, and 


Lane 


1 understand I 


(PLEASE PRINT PLAINLY) 
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1 AM INTERESTED IN 

Technician VETERANS! 
Check here for 
Training under 
NEW Gl on 
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“Of the very best!”’ 


—HIGH FIDELITY MAGAZINE 


FISHER 


SERIES “50” 


@ It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say—demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER Series “50.” There is no finer made. 


rsver Master Audio Control “3° 


@ “One of the finest units yet offered to the enthusiast or audio engineer.” 
Radio and TV News, Can be used with any amplifier. IM distortion vir- 
tually unmeasurable. Complete, professional equalization settings and tone 
controls; genuine F-M loudness control; five inputs, five independent input 

level controls, two cathode follower outputs. Self-powered 
Chassis, $89.50 + With blonde or dark cabinet, $97.50 


esver FM-AM Tuner “2: 


@ Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor- 
tion (less than 0.04% for 1 volt output); /ow hum (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock-mounted), cathode 
follower output, fully shielded, aluminum chassis, self-powered 


vue 50-Watt Amplifier “<°* 


@ Truly the world’s finest all-triode amplifier, yet moderately priced. A 

man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) 

IM distortion below 2% at 50 watts. Uniform response within .1 db from 

20 to 20,000 cycles; 1 db, 5 to 100,000 cycles. Hum and noise more than 

96 db below ful! output. Quality components throughout. $159.50 
Prices slightly higher west of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N.Y. 


and simplicity factors would be under 
control. Because of this view, CBS 
continued, the company has set up 
plans to produce tri-color tubes in the 
second quarter of next year; and pro- 
duction of receivers will begin in the 
late spring of '54. 

While they approved the NTSC sys- 
tem, Columbia added, they still main- 
tained that the field-sequential system 
remains as the one . . . “which is best 
capable of producing, on a regular 
daily basis under normal operating 
conditions at the station and in the 
home, the most consistently excellent 
quality of color pictures on a practi- 
cal, simple, flexible and economical 
basis.” However, because of the sys- 
tem’s incompatibility to the 27-mil- 
lion-odd receivers now in use, they 
added, it would be best that the elec- 
tronic method be adopted 

Another healthy sign that color 
would be with us soon appeared in the 
announcement that NBC has sched- 
uled some of its top-notch shows for 
color premieres, and will probably also 
colorcast the Tournament of Roses 
Parade as well as the Rose Bow! foot- 
ball game from the coast on New 
Year’s day. In addition, the network 
has converted a 300-seat theater in 
Nev York City for projection of color 
TV on a large size screen; both the 
public and trade will be invited to spe- 
cial showings here. The broadcaster 
also reported that it has begun in- 
structing most of its operating person- 
nel on color procedures, and will aug- 
ment its color facilities at the Colonial 
Theatre by rebuilding the huge War- 
ner Brothers sound stage in Brooklyn 
for color work 

Color will also be the official spring- 
board for many novel inventions. Mag- 
netic tape, it has been disclosed, will 
be used to record the first color test 
programs emanating from Lo An- 
geles. Recording in this fashion, it 
was claimed, offers a practical answer 
to color-program distribution, for du- 
plicate tapes can be turned out at a 
fraction of the costs involved in proc- 
essing copies of color films. While the 
technique is still in the experimental 
phase, it is said to have reached an 
advanced stage, so that its commer- 
cial debut might be announced very 
soon, 

All events thus indicate that, unless 
some unusual complications arise, the 
Commission will approve color offi- 
cially, certainly before the year is out, 
and possibly sooner 


AIRCRAFT CONTROL, through radar 
and radio-controlled piloting, are still 
the most vital projects of the civilian 
and military. 

In Washington, recently, the Joint 
Communications-Electronics Commit- 
tee of the Joint Chiefs of Staff re- 
vealed that they had proposed a com- 
mon system secondary radar safety 
beacon, which would improve the re- 
liability of the radar traffic control 
system, provide positive identification 
of aircraft by use of coded replies, and 

(Continued on page 160) 
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...concentrate your 
5 major electronic 
component problems 


— with the industry's 
most experienced and 
No. 1 electronic 
component source 


ClO 
E lei 
p CERAMICS 4 


— to meet your service 
requirements. You'll find 
a type and model for all 


popular radio, TV sets, 
plus other clectronic gear. 


Model B16 Radiohm* 


Miniature 


Twin and dual con- 
centric Radiohms 


Model B Blue Shaftt 
Radiohms 


Wirewound Radiohm 
three and four watt 


(2) swircues 


— hundreds of variations 
possible. Engineered to 
give you widest flexibil- 
ity for all types of appli- 


cations, 


aA 


PA-2000 Miniature 
Rotary, 
Steatite Insulation 


Ke 


1400 Series, Standard 
Rotary, Phenolic 
Insulation 


2500 Series Standard 
Rotary, 
Steatite Insulation 


Small General 
Purpose and Tone 


PCH.-4 TV Attenuator 


Dual Speaker Switch 


3) CAPACITORS 


Complete Switch Kits 


— the world’s greatest 


line of ceramic Capacitors. 


For jobs that demand the 
best in guaranteed TV- 
AM-FM servicing. 


BC Tubular 


TV HI-VO-KAPS ® 


Stand-off 


i 


Button-Style 


Feed-Thru HI-KAPS® 


So 


Miniature Feed-Thru 
HI-KAPS 


Ceramic Trimmers 


a 


Miniature 
Ceramic Trimmers 


ox offering you a new, 
proved way to reduce ex- 
tra parts, time, errors and 
costs—a Centralab “first.” 


Oni 


Ceramic Min-Kaps * 


(res) (read 
i nl 


\/ 


\ 
Miniature Resistor and 


Resistor-Capacitor 
Units 


Pentode Couplates ® 


wu 


Filplatet 
(by-pass and filter 
application) 


Vertical Integrator 


Special Plates 


Audet 
(audio-detector plate) 
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aN - For Sale! 


\\ \. These and 100,001 


Comgontrolt her Centralab quali 
Type AB Adashaft® Infinitely voriable Series MX Delta ot er entra qua ity 
« 
electronic components 


Radiohms loudness control T Type 


ERE’s a perfect check list to determine your 
electronic needs. And there are hundreds 

of variations available to you. Whether you need 
single items or dozens — no other single manu- 
facturer can offer you such a wide choice of 
standard fastest-for-servicing parts. That's why 


Rotary Action, Flat Lever Switch Ham Type Centralab is the industry's No, 1 electronic 


component source... and keeps your distributor 
supplied with the latest developments in the fast- 

changing electronics field 
You know CRL parts are your best value 
because each is backed by a written guarantee 
That means they're safest for servicing. And 
you'll agree that’s mighty important for building 

consistent customer satisfaction 


TC Tubular Type MD Molded Dise So when you need parts, look for the familiar 
blue and white CRL pac kage — the product in- 


side is the result of more than 30 years of elec- 
tronic experience This experience has pioneered 


many profit-building “‘firsts” for you! 


; / + Trade Mark 
é ~~ g@ od 


High Accuracy Transmitting Tubular Ceramic R 


Capacitors Capacitors Trimmer A Division of Globe-Union Inc. 


Milwaukee 1, Wisconsin 
In Canada, 804 Mt. Pleasant Rd. Torente 12, Ont. 
| And here's where 
| to get all these 
Filpec 


(balanced load diode Standard Triode Midget Triode profit-makers see 
filter) Couplate Couplate 


Pendett — (Trademark) By 
(pentode detector standard and miniature 


coupler) 3-stage amplifiers P.E.C. Kits 
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This man can save you 
service-time, work and money 


OUR Centralab distributor can save you plenty of service 
time, work and money, because he's generally 100% 
first with the latest. That means he carries complete stocks 
of all the genuine CRL parts shown on these pages. Parts 
are factory-specified type equipment on practically all major 
radio, TV sets and other electronic gear. And because CRL 
parts are more extensively used in the industry, many are 
exact duplicates of the original part 
And here's another important point to remember. All 


CRI parts are attractively packaged — some in moisturc 
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Centralab, A Division of Globe-Union Inc. 
S10-K E. Keefe Ave., Milwaukee 1, Wisconsin 


Please send me Catalog 28 covering Centralab products 


Company 
Address 


City Zone State 
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{ 
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! 
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proof containers — with technical specifications cl 
printed There's no doubt about tolerances, test and wor 
voltages, capacity and other data. You get exact/y what 
ask for! 
Remember, when you use genuine Centralab fastest 
servicing re placements you have assurance of a lasting 
job. Because they are exact, you work faster 
cleaner installation insure greater customer satisfaction 
Yes, to give the most in service and performance 
a good profit, it will pay you to make Centra 
source for all your major electronic components. And the 
man to see is your nearby Centralab distributor — he'll fill 
your orders swiftly and exactly! For detailed information 


tear out coupon and send to: 


Centsalab 


A Division of Globe-Union In 
Milwaukee 1, Wisconsin 


In Canada, 804 Mt. Pleasant Road, Toronto 12, Ontario 
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CREI prepares you 


quickly for 


The future is in your hands! 


The signs are plain as to the future of the traincd men in the electronics 


industry. It is a tremendous industry, and 


at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 


a trained and untrained applicant, the trained man will get the job 


biggest problem is to decide on 


CREI Home Study... 
The Quick Way to Get There. 


= 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
Study at vour convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CREI Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


Your 


and begin the best possible training program. 


good-paying positions with America’s 
most important companies. Many f2mous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


Benefits Felt 
Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in vou and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 


BROADCASTING 
TELEVISION 

BM MANUFACTURING 

B COMMUNICATIONS 

BM SERVICING 


BM AERONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction 


at the same high technical level— 
day or night, in Washington, D. C. New 
If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog 


classes start once a month 


INFORMATION FOR VETERANS 


If you were discharged after June 27, 1950 
new G. 1. Bill of Rights help you 


tion. Check the « 


et the 
sident 
yupon for full information, 


ybtain re 


instruc 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 

ll the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest — your 
future—is up to you. 


MAIL COUPON TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 121, 3224 16th St., N.W., Washington 10, D. C 


eeecreemece 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute e Founded in 1927 


Send booklet “Your Future the New Worid and course outline 
T 1 AM Servicing ronautical Radio 
Practical Radio Engineering Engineering 

Broadcast Radio Engineering (AM, FM. TV) 
P , 


ractical Telev Engineering 


yf Electron 


CHECK Vv. FM & Advance 


3224 16th Street, N.W. Washington 10, D.C. 


dence School Veteran 
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CARDS FOR 
CONVERSATION 


‘To find out how to route Long Distance calls a dial system needs 
lots of information—fast. ‘To provide it Bell Laboratories engi- 
neers developed a new kind of card file—one that dial systems 


can read. 


Punched holes on metal cards tell how calls should be 
handled. When a call arrives the dial system “asks” the “‘card file” 
how to proceed to a particular area. Instantly the appropriate 
instruction card is displaced so that its pattern of holes is pro- 
jected by light beams on a bank of Phototransistors. In a flash 
the Phototransistors signal switches to set up the best connection. 


Cards are quickly changed when new instructions are needed. 


The “card file” will have its widest use in speeding Long 
Distance calls that are now dialed by a telephone operator and 
may one day be dialed by you personally. It is another example 
of how Bell ‘Telephone Laboratories helps telephony to grow, 


as costs are kept down. 


24 


Checking perforated metal card in Bell's new “card 
file” which uses Phototransistors to help route Long 
Distance telephone calls along the best routes. If 
the first voice-way is in use, a “detour” is swiftly 
found. The equipment is known in telephony as a 
“card translator.” 


New Phototransistor unit. Light entering the cylin 
der is focused by the lens on a piece of germanium 
that responds by generating current. Like the 
Transistor, the Phototransistor was invented in Bell 
Telephone Laboratories. 


(Bm) BELL TELEPHONE LABORATORIES 


\ 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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SPEEDS SERVICE—MAKES MONEY—PLEASES CUSTOMERS 
rere sce eee SLAM Sheer enemy 


How’d you like to know what’s wrong with a cus- 
tomer’s TV receiver before you make your service call? 
You do with the new RAYTHEON TV SERVICE 
SAVER plan. 

Here’s how this wonderful new Raytheon servicing 
method works: 

Both you and your customer have booklets in which 
are photographs showing 40 different picture condi- 
tions that may occur on the screen of a defective TV 
receiver. From 90 to 95% of all the troubles that may 
develop in a TV receiver are covered by these pictures. 
Illustrations are numbered and when a set falters, the 
customer simply finds the pic- 
ture in the booklet that 
matches the condition on the 
screen and then calls you and 
tells you what number it is, and 
which of 5 sound conditions 
exist. 


v'ReE 
at a, 
4 eo, 


Your booklet and a wall chart which you can place 
near your phone show the same set of numbered pic- 
ture patterns, and in addition the booklet explains ex- 
actly what tubes, components or circuits may be caus- 
ing the trouble and suggests what and where to 
test. 

This pre-call knowledge of what ails a receiver helps 
you to greater profit in three ways: (1) You can go on 
a job with complete technical information about the 
required repair; (2) You can go on the job with all 
necessary parts and tubes; (3) You can clean up nui- 
since calls and avoid many needless call-backs by tele- 
phone. Ther, too, it means satisfied customers — cus- 
tomers who see you go right to the root of the trouble 
and make repairs quickly and expertly. 

Be sure to ask your Raytheon Tube Distributor how 
you can get in on this exclusive servicing asset — the 
RAYTHEON TV SERVICE SAVER plan. Act now, 
and be the first in your locality. 


RAYTHEON 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES All THESE 
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craftsmen national advertising 


is Taylor made to bring you 


new high fidelity customers! 


Deems Taylor . . . known to millions of Americans as the world’s greatest 
authority on music... once again spearheads Radio Craftsmen 

national advertising with the High Fidelity Story. Through Craftsmen full page 
advertisements in scores of the nation’s leading magazines Mr. Taylor, 

in interesting and informative columns, will be telling more than 2,500,000 
readers—key prospects for you—the distinct advantages of unit High Fidelity- 
Plan now to squeeze every ounce of value out of this great promotion by 
featuring the complete Craftsmen line. Write today for details. 


Month After Month in popular magazines, 

carefully selected to reach your customers and 
prospects, smashing full page advertisements like these 
will be pounding home the Taylor story ... the High 
Fidelity Story .. . the Craftsmen Story! 
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Cash in on craftsmen advertising — 
order these sales helps today! 


Deems Taylor Booklet 

Revised edition including new installation photos and 
complete Croftsmen line. Lithographed in color, 24 pages 
of information on High Fidelity so basic, so clear 

you'll want to use it as o selling tool! 


Color Displays 

Outstanding new window and counter disploy 
materials for the complete Craftsmen “Assembly,” 
individual units, Deems Taylor booklet. 

Die-cut, attention getting cards that stop 

them in their trocks—and sell! 


Consumer Literature 

Attractive, hard-selling folders promoting the 
Craftsmen “Assembly” and the complete Craftsmen 
line. Useable as envelope stuffers, imprint space 
provided. Complete technicol literoture 

available in quantity. 


An 
ali} ry 


craftsmen line < 


e, ,. 
‘oe means distinctly better listening 


the radio CRAFTSMEN, inc., Dept. L-10, 4401 N. Ravenswood Ave., Chicago 40, lil. 
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Here's how I solved a problem that bothered me . . . and may be bothering you. 


Many of my favorite recordings happen to be 78's. They mean as much to me as any of my 
newer LP's or 43 8. Changing pickups was often a real nuisance—and yet | wasn't willing to 
give up the superior quality of my two Pickering cartridges. 


Last fall my dealer offered a suggestion. “Wait a little longer,” he said. “You'll be glad you did.” 


He was right. I now have Pickering’s new turn-over cartridge. A simple flip of the handy 
lever and I'm ready to play any favorite that fits my mood—whether it’s standard or mic rogroove. 


More than that, I'd swear my recordings sound better than ever. 


Sin glad EI waited . ee but you ieee have to. 


Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it. 
See if you, too, don't hear the difference! 


P IChE RING and company incorporated « Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


“Ga | lhose who can\heuw the t Yfference 


...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C-3 | if \] iL t iI LILY 
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in this, your 


FREE! 


$1000 in Savings Bonds 
600 in Savings Bonds 
500 in Savings Bonds 
400 in Savings Bonds 
300 in Savings Bonds 
200 in Savings Bonds 
100 in Savings Bonds 
Ninth prize: 50 in Savings Bonds 
Tenth prize: 25 in Savings Bonds 
Get an ENTRY BLANK with 
the EASY CONTEST RULES 
from your CBS-HYTRON DISTRIBUTOR 


On this entry blank, complete in 25 additional 
words or less: “I like the CBS-Hytron Certified 
Quality Service plan because .” Sign your 
name, then print your name and address below 
your signature. Ask your Distributor’s Salesman or 
Counterman to help you. Be sure to print his name 
and company on line indicated. (1f you win, he wins.) 
Mail to CBS-Hytron, Dept. (A), A Division of 
Columbia Broadcasting System, Inc., Danvers, 
Massachusetts. 


Second Prize: 
Third prize: 
Fourth prize: 
Fifth prize: 
Sixth prize: 
Seventh prize: 
Eighth prize: 


A FAMOUS CBS-HYTRON Soldering Aid to every contestant 


BIG Certified QUALITY SERVICE CONTEST! 


eT PRIZE 
...FORD 


PANEL TRUCK 


(painted with your name and 


address and delivered to your door) 


FACTS ABOUT YOUR 


Certified QUALITY SERVICE Plan 


If you could advertise nationally, 
chances are you'd do just what CBS- 
Hytron is doing for you. You'd tell 
the world in LIFE and the POST 
that you promise quality TV and 
Radio service, parts, and tubes .. . 
and at fair charges. And that’s just 
what CBS-Hytron is doing for you 
with advertisements that sell you as 
a Certified Quality Service dealer . . . 
a dealer in whom the public can have 
confidence. 

You'd identify your service repair 
shop as the one people are reading 
about in the magazines. 

You'd use a Certified Quality Service 
decalcomania on your door. You'd 
use a Certified Quality Service window 
streamer and the big LIFE and 
POST easel display blow-up. Above 
all you'd use Certified Quality Service 
tags that tell your customer he is 
getting more for his money when he 


calls your service repair shop . . . be- 
cause you Certify the quality of serv- 
ice, parts, and tubes . . . and at fair 
charges. 


Yes, by using all this material, and 
more to come, you cash in on your 
big Certified Quality Service ad- 
vertising campaign. Get your kit. It 
contains all the material you need to 
identify you as a Certified Quality 
Service dealer. Ask your CBS- 
Hytron distributor for special deal. 


To be eligible for Contest prizes, you 
must be actively participating as a 
Certified Quality Service dealer by 
using the CBS-Hytron Certified Qual- 
ity Service Promotion Kit; including 
tags, decalcomania, window streamer, 
and easel display blew-vp. Awards 
will net be made te any dealer or 
servicemen not participating by Dec- 
ember 15, 1953. 


=e. CBS-HYTRON, Danvers, Mass. 


Please rush me the Certified Quality Service promotion kit, 
} containing 


18- by 28-inch LIFE and POST easel display ... 
New Certified Quality Service decal ... 


GET YOUR KIT AND CONTEST ENTRY BLANK 
TODAY! ASK YOUR DISTRIBUTOR 
OR MAIL COUPON 


> = 8- by 23-inch window streamer... 
BUT OC 


\ Pe - Paris 
4 Raclio te 
, *\ ane ™ 
lily 


fair Charge ay > S 


AND 250 Certified Quality Service tags imprinted with 

MY name and address. 

er Sorvier HERE 1S MY 3-LINE IMPRINT: 
ay 

Name 


(please print) 


Street 


CBS-HYTRON, Danvers, Massachusetts 


| City State 
A Division of Columbia Broadcasting System, Inc. 


Maonvfocturers of 


Receiving Tubes Since 1921 I enclose $2.00 to cover the cost of imprinting. 


Signed 


A member of the CBS family . . . CBS Radio * CBS Television + Columbio Records, inc. 


CBS Leboratories * CBS-Columbio, inc. * and CBS-Hytron P.S. Please send me also entry blank with easy Contest rules. 
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G-E Field Clinics will help solve your TV Serv- Engineers are holding clinics through the coun- 


ice Problems. Mr. Engle attributes 75 per cent try. They are open to all TV Servicemen without 


of his new sales to currently satisfied customers charge. G-E engineers demonstrate simple ways 


—and prompt service is the reason. He says, “G-E 
Field Clinics have shown us how to organize 
our operation more efficiently.” 

You too will find it profitable to attend one 


of these G-E Field Clinics. General Electric Field 


to diagnose and correct TV troubles—and answer 

your questions on all phases of TV service. 
Ask the Service Manager at your G-E TV dis- 

tributor’s to sign you up for the next G-E Field 


Clinic in your area. 


General Electric Company, Radio & Television Department, Electronics Park, Syracuse, New York 


Go CAR pul pour confadlence 772 


GENERAL ELECTRIC 
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FACTS 


you want to know 
ABOUT HIGH FIDELITY 
REPRODUCTION 


Here for the asking is valuable information 


for everyone—for the hi-fi enthusiast, music lover 
or professional expert. Includes important facts 


about the foremost selection of high fidelity 


BULLETIN 189. Tells how to add 
octave of bass (and better highs) 
with E-V ARISTOCRAT Klipsch 
licensed folded horn corner en- 
closure ad 12” complementary 
speaker systems. includes com- 
plete data on PEERAGE sound 
equipment console. 


BULLETIN 185. Tells about E-V 
REGENCY folded horn enclosure 
with built-in corner for 15” co- 
axial speakers or separate 2- and 
3-way speaker systems. full 

ta on E-V T corner en- 
closure for 8” spe +. 


reproducers to suit every taste and budget. 
Send now for the Bulletins you want. 


BULLETIN 173 
; ta BULLETIN 174 


BULLETIN 196. Explains about E-V 
PATRICIAN 4-way audio reproducer 
in custom-crafted corner enclosure 
—Hi-Fi experts say; ‘‘finest of all.” 
BULLETIN 199. Tells about the mag- 
nificent new GEORGIAN 4-way re- 
producer in folded horn enclosure. 


BULLETIN 175 


BULLETIN 176 


BULLETIN 197. Gives full infor- 
mation about the revolutionary 


CDP compound diffraction pro- BULLETIN 194. Tells how 


BULLETIN 193. Illus- 


jector for outdoor full-range high 
fidelity reproduction. Used also 
as pressure type mid-range 
driver for hi-fi multi-way systems 


BULLETIN 198. New ultra-linear, 
wide range, constant amplitude 
ceramic phonograph cartridge 
described in full detail 


CONDENSED CATALOG 116. 
Full 8-page digest of infor- 
mation on the many prod- 
ucts created by E-V; high 


: ele ut ic 2 For a Complete 
ore, Spesher syetee, mi Mss | Bulictins “inciva. 
ce ing new 16-page 
sion accessories ot tena.” cans 
50¢ in coin or 


crophones, phonograph 
pickup cartridges, televi- 


stamps. 


Slecho Voree 


BUCHANAN MICHIGAN 


Any one individual Bulletin 


will be sent to you FREE 


interesting New 
16-Page “Temples 
of Tone” tells the 
High he mg Story 
—explains how to 
select your Hi-Fi 
System. 


you can enjoy at least 
one more octave of silk 
highs by adding T-3 

Super Sonax very high 
frequency driver to your 
extended range single 
speaker for a 2-way Sys- 
tem, to your coaxial for 
3-way, or to separate 
multiple 2-way for super 
3-way. 


trated 8-page folder 
shows the most com- 
plete selection of au- 
thentically styled richly 
finished. folded horn 
corner enclosures with 
complementary joud- 
speaker systems. 


ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 


As checked—Send one bulletin free or complete set for 50¢. 


Bulletin No. 189 on 
Aristocrat and Peerage 
Bulletin No. 185 on 
Regency and Baronet 
Bulletin No. 196 on 
the Patrician 

Bulletin No. 199 on 
the Georgian 

Bulletin No. 172 on 
Entertainment Center 
Bulletin No. 173 on 
Patrician Construction 
Bulletin No. 174 on 
Baronet Construction 


a Bulletin No. 175 on 

J Aristocrat Construction 

a Bulletin No. 176 on 
Regency Construction 
Bulletin No. 197 on 
CDP Sound Projector 
Bulletin No. 194 on 
T-35 Super Sonax 
Bulletin No. 193 on 
Folded Horn Enclosures 


C7) Catalog No. 116 on 
all E-V Products 


[] Bulletin No. 198 on 
Ultra-Linear Cartridge 


Complete set of al) Bulletins including new 16-page 
Temples of Tone—50¢ (coin or stamps) enclosed 
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POWER ED DIPOLE 
i. : "isa few antenna system in 
Sw Bond folded dipole also 
athree folded dipoles tied 

en the High Band. This 

npion, the secret of 

ince-on all 12 VHF 


the CHAMPION i 


the most sensitive all-channel 
VHF antenna ever designed! 


Stacked CHAMPION provides: 
11-13 D B High Band gain 
642-72 D B Low Band gain 


Here is a totally NEW kind of antenna, com- 
pletely different — in principal and performance 
— from any VHF antenna you've ever seen! Since 
the lifting of the TV freeze means a gradual dis- 
appearance of the single-channel VHF area, the 
VHF antenna of the future will be a multi-channel 
antenna. Prepare now for outstanding reception 
on all VHF channels — present and future — with 
Channel Master's super-sensitive CHAMPION! Out- 
performs every all-channel VHF antenna made 
today — and many Yagis, tool 


COMPARE these features with 
the antenna you are now using: 


@ Folded dipoles throughout — give close to 

300 ohms impedance across the entire 
band. 
Screen-type reflector provides high uni- 
form gain on every channel, 2 through 13. 
Not frequency sensitive — this reflector 
provides more than twice as much extra 
gain as straight bar reflectors. 


Phase-correcting harness is built-in and 
fully assembled; the only wiring you do 
is to attach the lead-in. 


All-aluminum construction . . . lightweight, 
durable, non-corrosive. 


MARVEL OF 
__ PRE-ASSEMBLY 
~ assembles faster than a 
5-element yagi! 
on “Pop-Up” screen 
instantly — no loose rods, 
assembly features avtometic 
Lock 


it’s a CHAMPION in any areal 
1-bay—local areas 
2-bay—secondary 
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TUNG-SOL 


TECHNICAL 
DATA BOOKS 


o 


T-58-——Two volumes —nearly 700 
pages of data on 600 types of 
tubes 


T-70 — More than 
160 pages of dota, 


, 


T-31—More than 300 blue-print- 
type base diagrams for more than 
1100 tube types 


When opened, all books lie flat for 
easy reference. 


TUNG-SOL . 


™ ELECTRON TUBES 


JOHN SCHWEIGHAUSER has been 
named to the post of “antenn-gineer” 
at Snyder Manufac- 
turing Company of 
Philadelphia 
He will call on 
the company’s dis- 
tributors and serv- 
ice dealers in the 
capacity of 
engineer. He will 
acquaint the trade 
with new Snyder television antennas 
and accessories and, under the per- 
sonal supervision of Matt Mandl and 
Ed Noll, the company’s electronics en- 
gineers, will work with distributors 
and service dealers on engineering 
problems. He will also engage in field 
survey and sales promotion activities 
He will make his headquarters at 
the company’s Philadelphia plant. 
. © . 
JOSEPH H. MORIN has been 
sales promotion manager of 
W. Sams €& Co., Inc publishers of 
“Photofact” electronic tech- 
nice] manuals, and books. He was for- 
merly distributor manager of 
Shure Brothers, Inc. of Chicago , 
JOE STARR is the new assistant sales 
manager of the manufacturers’ division 
of Pyramid Electric Company of North 
Bergen, N. J. He has been associated 
with the condenser industry since 1939 
Ellinger Sales Corp. of Chicago 
has named AL LINKE president and 
treasurer, succeeding the late FRED 
ELLINGER who passed away this past 
summer THOMAS M. FITZGERALD, 
JR. has joined P. R. Mallory & Co., Inc 
manager of the Capacitor 
Division. He comes to the company 
| from the Stewart-Warner Corporation 
| where he was chief administrative en- 
gineer of the South Wind Division for 
a period of two years The newly- 
created position of sales promotion 
manager for Scott Radio Laboratories 
is being filled by WILLIAM T. DEAN, JR. 
He was formerly district manager for 
Packard Motor Sales in St. Louis 
Erie Resistor Corporation has named 
ALLEN K. SHENK and JEROME D. HEIBEL 
as vice-presidents of the firm. Mr 
Shenk will be in charge of sales while 
Mr. Heibel will be responsible for re- 
search and engineering KATHER- 
INE CROWLEY has been appointed ex- 
ecutive vice-president of Henry L 
Crowley & Company, Inc. She has 
been vice-president and assistant to 
the president of the firm for some 
time HAROLD BLUMENTHAL is the 
new sales manager of the manufac- 
turers’ division of Shure Brothers, Inc. 
He has served the firm as a sales en- 
gineer for six years... SAMUEL 
PORTNOY has been appointed general 


sales 


named 
Howard 


service, 


sales 


as sales 


| 


oe 4 


traffic manager of Emerson Radio 
and Phonograph Corporation NAT 
WELCH has been named sales manager 
of Orradio Industries, Inc. of Opelika, 
Alabama. The company makes the 
“Irish” brand of magnetic recording 
tape ISRAEL MELMAN, formerly 
engineer in charge of the advanced 
development laboratory at CBS- 
Columbia, Inc. has been advanced to 
chief engineer of the special products 
division PAUL MATHES has joined 
the staff of Trio Manufacturing Co., 
Griggsville, Ill., as advertising man- 
ager. He was formerly with the in- 
dustrial design section of Inte 
al Harvester’s Refrigeration Division 
- > ” 

G. A. BRADFORD has been named man- 
ager of advertising and sales promo- 

tion for the 


eral Electric 


nation- 


Gen- 
radio 
and television de- 
partment He will 
make his headquar- 
Electronics 


Syracuse 


ters at 
Park 
He is a native of 
Caldwell, N. J. and 
graduated in 1936 
from Colgate University. Shortly aft 
er his graduation he joined General 
Electric and since that time has been 
engaged in various accounting 
and advertising positions with the 
company. Prior to his present ap- 
pointment he was advertising manager 
of the tube department 
A. L. Champigny succeeds Mr 
Bradford as advertising 
the tube department. He has been 
with the company since 1941. 
7 * > 
TRIO MANUFACTURING COMPANY re- 
cently completed a 24,000 square foot 
addition to its Griggsville, Illinois 
plant. The new building houses man- 
ufacturing, product research, testing, 
development, and improvement facili- 
ties... AUDIO DEVICES, INC. has 
opened a new office at 6124 Milwaukee 
Avenue, Chicago. Brewster Freifeld 
will be in charge of the new office 
KIMBLE GLASS CO. is completing a new 
warehouse in Columbus, Ohio, which 
will provide 200,000 square feet of floor 
space. Truck docks and railroad spur 
tracks will facilitate shipping from the 
new warehouse... W. H. BRADY 
COMPANY, manufacturers of self- 
sticking industrial products has moved 
into new quarters at 727 W. Glendale 
Ave., Milwaukee 12, Wisconsin 
HELDOR MFG. CORP. has moved its 
plant and offices to 238 Lewis Street 
in Paterson, N. J. An increased de- 
mand for the company's line of trans- 
former cans, condenser cans, com- 
ponent parts, etc. necessitated the 
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sales, 


manager of 


JFD 


> 


J Pa 8 KF 
Fo 


e for all...all for one 


for UHF or VHF tubular 


twin lead 
for VHF flat twin lead 
for \ H F or l H F open 


wire 


-in-one 


Poet 


LIGHTNING ARRESTER 
No. ATIIO with hardware for wall or window sill mounting, 


$1.50, list 


No. ATLIOS with stainless steel strap for pipe mounting, 
$1.75 list. 


Both feature the patented IED strain-relief lips which prevent 
contact washers from ripping the lead-in wires apart! 


Burton browne advertising 


Passer aes earner ee eens INC. 


U arld’s aest 7 wfacturer -f antennas and accessories, Bri 1, New York 


Like a butterfly 
emerging from a 
cocoon, the IFD 
JeTENNA is practi- 
cally ready for work 
when it emerges 
from the carton! No 
other fan conical 
issembles so fast 

performs so we iN! 
Available in single, 


two or tour bays: 


ine luding models 


nten ha JET 660, JET 661, 


JET 664. Write for 
bulletin 165 


JeTENNA 


JFD MFG. CO., BROOKLYN 4, N. Y. 


World's largest manufacturer of TV antennas and accessories. 


move ... PACIFIC MERCURY TELEVI- 

SION MFG. CORP. of Van Nuys, Califor- 

. | nia is constructing a new TV manu- 

MN q lO | facturing plant, the first of the 
U company’s million-dollar building pro- 


gram. The new plant will provide an 


area of 122,000 square feet for execu- 

/) tive offices, research, engineering and 
O O production departments, and television 

|} receiver assembly lines ELECTRO- 


MEC LABORATORY has moved into a 

REPAIR SECRET ? new plant at 21-09 43rd Avenue, Long 
e Island City, N. Y. which provides ove1 

150,000 square feet of floor space for 
manufacturing and engineering appli 
cations... K-G ELECTRONIC CORP. 
has moved its factory and offices to a 
new, modern building at 2738 N. Shef- 
field Ave., Chicago The company 
makes a line of indoor television an 


R tennas. 
G. W. MOLER is the new general sale 
manager of Potter & Brumfield of 
Princeton 


Indiana 


He was formerl) 
DEPENDABLE REPLACEMENTS manager of 
firm’s sales office 
Washington, D. ¢ 
In his new cay 
ity he will 


COMPOSITION RESISTORS charge of all 


programming 


‘Tiny, yes... but what depe ndability, rug- tomer re! 
gedness, and stability! And they provide sales personnel training 
sion 

Before joining the company 
active in electronic engineeri 
and insulated by molded plastic, they meet sales in the Washington, D. C 


an extra margin of salety being rated at 


JOC rather than 40C, Completely sealed 


all JAN-R-1L requirements ... are avail- Philadelphia areas, having held hi 
able in Y2, 1, and 2-watt sizes in all RTMA ly responsible development —— 
ing and planning positions in bot! 

ernment and industry 


* 


‘ alues. 


H. J. SCHULMAN of the Allen B. Du 
Mont Laboratories, Ine has been ap- 
pointed chairman of the RE TMA Ser, 
ice Committee 
He succeeds R. J. Yeranko 

; oa Magnavox Co. as chairman of one of 
Because the resistance material in these the association's most active and pre 
units is solid-molded—not sprayed or painted on—continued use has gressive groups. The Service Commit 


practically no effect on the resistance. Often, the noise-level decreases tee, through cooperation with Betts 


with use...and they provide exceptionally long, trouble-free service. Business Bureaus, has done n 


< : . ve le s between tele, 
Rated at 2 watts, with a good salety factor, improve relation “4 
‘ set owners and service technicians 
The new vice-chairman of the con 
mittee is John F. Rider of John F 
Rider Publisher Inc., who succeeds F 
B. Ostman of Capehart-Farnswort! 
Corp 
«“ > * 
FLOYD A. TIMBERLAKE has been ap 
BROWN DEVIL fixed resistors and DIVIDOHM pointed broadcast field sales represent- 
adjustable resistors are favorite vitreous- ative in RCA’s cen- 
enameled units! DIVIDOHM resistors are avail- tral region with 


‘ . : _ 2 headquarter in 
able in 10 to 200-watt sizes; BROWN DEVILS in 5, Chi — = 
cago 
He served as tele- 
vision operations 
supervisor of the 


| } , : tae central division of 
WRITE FOR 4 Bi Kight With - ABC in Chicago be- 
STOCK fore joining RCA 


L He has also served on the engineering 
CATALOG H staffs of several stations in and around 
OHMITE MFG. CO — Chicago as well as chief engineer for 


3634 W. Howard St. the city of Gary, Indiana, where he in- 
Skokie, Illinois RHEOSTATS + RESISTORS * TAP SWITCHES stalled the first FM system for the 
(Suburb of Chicago) (Continued on page 187) 
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10, and 20-watt sizes. 


Sharp 
channel vertical 
reception and horizontal 

directivity 


F 4 


warsco 
CORNER REFLECTOR 


Not 1... Not 2 but all 3 combined 
for amazing picture clarity 


NOTHING ... absolutely nothing compares with 
Walsco’s Corner Reflector. It’s the only UHF 
antenna that offers a 3-way combination that 
COMPARISON CHART produces sharper, clearer TV pictures. Truly a 
masterpiece in precision electronic engineering. 


. ite... + 

, “Sete: >s-~. 
i, wie 
x, ee 5s 


ar 


Di 
oy 


See 


sien aerad cTOR ‘ YES 7% WALSCO A Model to Fit Every Installation 


ANTENNA B Walter L. Schott Co. 


ANTENNA | y 3225 Exposition Place 


Los Angeles 18, California 
ANTENNA [ 


Overseas Representative: Ad Auriema, Inc.,89 Broad St., New York 4, New York 
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*OUR CUSTOMERS TELL US 
THAT THE PICTURES ARE 
BETTER THAN WHEN THEIR 
SETS WERE BRAND-NEW.”’ 


Says W. T. Gerlach 
Roselle Radio and TV Service 
1027 Chestnut St., Roselle, N. J. 


“Since the first TV sets were delivered 
in this area, we've installed almost 
every type and brand of pr ture tube, 
but we've yet to find any that gives a 
picture like the G-E Aluminized Tube. 

“Our tube customers are not only 
satished—they are downright pleased! 
As a result, more than two out of 
every three tubes we are installing 
are G-E Aluminized Picture Tubes.” 


“2 OUT OF EVERY 3 TUBES 
ARE G-E ALUMINIZED 


Give your customers TV’s finest picture—and make more money! 


*65% OF OUR PICTURE TUBES SOLD ARE G-E **GENERAL ELECTRIC ALUMINIZED PICTURE TUBES 
ALUMINIZED. ONE OWNER TELLS ANOTHER.”’ ARE ONE OF MY REAL BIG MONEY-MAKERS!”’ 


Says Kenneth L. Middleton . HILLENS Says Norman Foster Foster Television 
740 N. Garey Ave., Pomona, Cal 2922 Milwaukee Ave., Chicago, Ill 


BRAND-NEW 
MIRROR DISPLAY 


Eye 


evidence why a G-} 
Aluminized Tube is up 
to 100° brighter. The 
mirror does it! ... This 


or displ iv with 


FACT-CRAMMED BOOKLET FOR TV OWNERS 


polished, gleaming Hi j 
mirror sticks front } Hilt j 
or back to any flat i / j 


we instaij 


-E Aluminized Tubes 


AS 40veay 


surtace your store 


ALUMINIZED PICTURE TUBE 


yet logy | 


window door or wall 
A real attention-getter! 


Why the oa Abwminived pictus 


WE INSTALL — 
PICTURE TUBES!” 


Ask for new 6-piece promotion kit! 


All these helps are waiting for you 
at your G-E tube distributor! 


full kit of G-E Aluminized Tube sales aids! Use them to sell 
y better-than-new TV! It’s a sure-fire way to lick competition from inferior 


YET the 


picture tubes offered to your customers. 


Phis mirror, booklet, and other helps will work hard for you, developing 
profitable tube sales. General Electric further supports your efforts by a # bn semenar @ cuccrare creed 
strong coast-to-coast advertising campaign to TV owners. Ads in Lire, oa FTG! eeenest 
COLLIER’S, and TV GUIDE, reaching some 40,000,000 readers, tell why the 
G-E Aluminized Tube is brighter, better, the finest tube any set can have! 


MAIL CARD THAT BUILDS INQUIRIES 


Today many leading TV builders are featuring new-model receivers with 
General Electric Aluminized Tubes. Demand for replacement tubes will sky- 
rocket as the finer performance of the aluminized tube is made known by 


enthusiastic set owners. 


lake a tip from successful service dealers everywhere! Sell TV's j7 
» id Ty 
finest picture profitably ’ Tube Department, General Electric Co.. yg? ‘un'7 5 Re sccs Trey, 
- 4 
Schenectady 5, Veu York. . YEARS OF ELECTRICAL P,. 
~ paocaess = -4* 


— -_ 


Diamond Agni wuaey 4 


GENERAL ELECTRIC 


161-147 


‘ 
: 
a 
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Things are not as they seem... 
These two fuses look alike... 
But they are not. 


LITTELFUSE 


DES 


PLAINES, 


al 


ILLINOIS 


This fuse may burn out anywhere along the 
length of the filament even in the cap—this blown 
fuse is impossible to detect visually. 


This Littelfuse has a controlled blowing point— 
the filament is plated throughout its length except in 
the very center—the fuse will always blow here. A 
blown Littelfuse can be detected immediately—a 
Littelfuse feature. 


Littelfuse holds more design patents on fuses than 
all other manufacturers combined. 


ADVANCE! Raise your earning power -learn 


RADIO-TELEVISION- ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING ert 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

You also 
EARN WHILE YOU LEARN 


receive this 
Many National students pay for all or part of their train- Multitester 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


~ Superheterodyne Receiver 


LEARN BY DOING 
¢ You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
T.R.F. Receiver Send today for valuable, professional qual- 
Signal Generator Audio Oscillator illustrated Book of Oppor- charges. 
tunity in Radio-Television- 


National Schools Training is All-Embracing this mer =: and an actual 
National Schools prepares you for your choice of many ‘S®¥Fse Semple oom No Page 
job opportunities. Thousands of home, portable, and auto Mor dane 99g -— ‘uae Secncenia - 
radios are being sold daily more than ever before. Tele- aad Portuguese enewer by retum 
vision is sweeping the country, too. Co-axial cables are prec,” 

now bringing Television to more cities, towns, and farms . 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS Both 
nities for trained technicians: AND 


Business of Your Own « Broadcasting NON-VETERANS ae = 
Radio Manufacturing, Sales, Service « Telecasting Check coupon below ome Study 


Television Manufacturing, Sales, Service Courses Offered! 
Laboratories: Installation, Maintenance of Electronic Equipment 


Electrolysis, Call Systems NATIONAL sc HOOLS 


Gerages: Auto Redie Soles, Service : LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
Sound Systems and Telephone Companies, Engineering Firms IN CANADA: 193 E. HASTINGS STREET, VANCOUVER, B.C 
Theatre Sound Systems, Police Radio 


And scores of other good jobs in many related fields. FIND OUT NOW—MAIL COUPON TODAY! 


TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-113 Mail phe a 
You get a complete 4000 South Figueroa Street ootnad eand. 
series of up-to-the- Los Angeles 37, California 

minute lessons cov- Send FREE Radio-TV Electronics book and FREE sam- 
ering all phases of re- ple lesson. I understand no salesman will call on me 
pairing, servicing and 

construction. The same 

lesson texts used by resi- 

dent students in our 

modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


NAME AGE 
ADDRESS 


CITY ZONE STATI 
}) Check here if released from service less than 4 years ago 


L) Check here if interested in Resident Training at Los Angeles 


Las meee eeeoeeeneaseaecanee 
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@ AC & DC volts: 
0-5, 10, 100, 500, 
1000 V (30 KV with 
HVP-1 probe). @ 5 
ohm ranges from .2 
ohm to 1000 megs 
@ DC input Z 26 
megs. @ 442” meter 
movement in can't- 
burn-out circuit. 
@ 1% mult. resis- 


@ illum. gear-driven 
. » Speed Rolichart 
ee ps ; | . lever-action 


Soctbenyy vga Dvd . : for individ 
vt Ses ple 2 : ‘) as - _ 
10M to vert. CRT plates. KIT $79.95. 
© PHASING CONTROL of interns! 60 cps sine wave sweep. 
625K TUBE TESTER KIT 
@ AT FRONT PANEL: intensity mod. input; 60 cps, sawtoath 3 $34.95. WIRED $49.95. 


; DM on cnet COUNTER CABINET for above: add $10.00 to Kit 
PE KIT 344.9 95. ae or Wired Prices. 


tional & TV tubes 


oe 


# 


~ —s Ld - “ - 
20K 5” PUSH-PULL | 


> gE I <P RE Sm ER 7 SE RS ER 


NOW! omy 7E/COL - 


the largest manufacturer of its kind in the world — gives you 


LIFETIME SERVICE & CALIBRATION GUARANTEE* 


... the Industry's greatest protection for your test equipment investment! 


@ 1000 «/V; 31 ranges 
@ DC/AC volts: Zero to 
1, 5, 10, 50, 100, 500, 
5000 

@ DC/AC Current 
10 ma; 0.1, 1A 
@ Ohms: 0-500, 100 K, 
1 meg 


536K MULTIMETER KIT $12.90. WIRED $14.90. 
526K MULTIMETER KIT $13.90. WIRED $16.90. 


0-1, 


a 


20,000 
AC 


eo 

eoc 
0-2.5, 10, 50 
@ OC Current 
i100, 500 ma; 10 
@ Ohms: 0-2K, 200K, 20 meg 
565K MULTIMETER KIT $24.95. 

WIRED $29.95. 

555K MULTIMETER KIT $29.95. 

i WIRED $34.95. 

l precision resistors 


Ov 31 
Output voits 
250, 1000, 5000 
0-100 ua; 10, 
A 


ranges 


FU FT aS — 


ty 


ELECTRONIC INSTRUMENT CO., Inc., 84 


Write NOW for FREE latest Catalog R-Il 


You build EICO Kit none evenir 
And you SAVE OVER 50%! S¢ 
EICO line TODAY, in stock at y 


@ Continuous cov- 
erage of ail TV 
FM freqs. from 
ke to 228 m 

@ Sweep width var- 
iable 0-30 mc 

@ Crystal 
oscillator 
amplitude 


500 


marker 
variable 


360K SWEEP GEN. KIT $34.95. 
WIRED $49.95. 


2 
8 bc input Z 26 


@ 1% mult. resistors. 


resistors; .5 ohm to 500 
megohms 

@ Every type conden- 
ser, 10 mmf to 5000 mfd 
@ 0-500 DC voltage 
source for capacitor 
leakage testing 


S50A-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 


GEN. KIT $19.95. WIRED $29.95. 
GEN. KIT $23.95. WIRED $34.95 


320K SIG 
322K SIG 


s values from 0 to 
“ohms with 0.5% preci- 


ti resistors have 0.8% 


@ Covers range of 75 
3) ke to 150 mec 
m @ 7 calibrated scales 
f} accuracy better than 
o 
° 
@ Bandspread 
tuning 
@ 4-step RF 
output multiplier 
stant output Z 
315K DELUXE SIG. GEN. 
KIT $39.95. 
WIRED $59.95. 


vernier 


shielded 
con- 


they last a lifetime! 


1! jobber 
With Street, Brooklyn 11, N. Y 


ers 


Fig. 1. Three Par-Metal relay racks and a custom turntable console contain the essential 
components for an audio transmission laboratory. Dual channels permit a study of 
binaural and other stereophonic effects. Broadcast techniques permit choice of circuitry. 


HERE are literally hundreds of 

audio enthusiasts, experimenters, 

and dyed-in-the-wool hi-fi listeners 
who have asked for specifications and 
design data on various audio systems 
intended for experimental purposes 
and for the study of audio in general. 
In addition, personnel of distributors 
and other firms engaged in selling 
hi-fi equipment have asked for suit- 
able systems which would lend them- 
selves to the demonstration of the 
various preamps, power amps, and 
miscellaneous components used in hi- 
fidelity play back systems. 

Dual channels and the extensive 
use of jack panels provide complete 
facilities for binaural and monaural 
recording, dubbing, and playback. 

In our own case, a system was 
needed in our avudio-transmission 
laboratory (front cover) in order to 
have a flexible setup adapted to 
numerous requirements that would be 
complete, versatile, and of such cir- 
cuitry as to be highly flexible for the 
interchange of components 

In addition to basic requirements 
for a composite record-reproduce sys- 
tem, it was necessary that the circuits 
be readily accessible for every type of 
audio measurement Because floor 
space was limited, and due to the de- 
sirability of having the equipment 
portable (in the sense that the com- 
ponents could be moved en masse to a 
new location), relay racks were used 
to house the essential gear. 

While not intended, in its present 
form, for use in the broadcast or 
recording studio, it does, nevertheless 
lend itself to easy modification for 
such a purpose. Another almost daily 
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By 
OLIVER READ* 


Part 1. Introduction to a composite record-reproduce system 


which uses high-quality, commercially-available components. 


use for the equipment would be the 
availability of various components 
which could be set up rapidly for pur- 
comparison of performance 
and for a complete analysis of char- 
acteristics of the equipment. With the 
introduction of “Certified Record Re- 
vue” in this magazine we felt that a 
change of setup of components each 
month was certainly an ‘intelligent 
approach to the playback of record 
ings submitted for review. Accord- 
ingly, this equipment will be used on 
occasion for purposes of record and 
tape reviews 


poses of 


Requirements 


The interest in “3rd-dimensional” 
reproducing systems is fast reaching 
a peak. Our interest is mainly that 
of experimenting with various “ef- 
fects” which may be obtained by using 
various tricks of the trade with 
binaural (and other multi-channel 
techniques) and with conventional 
monaural channels. For that reason 
the entire system, with the exception 
of the bridging bus, is set up in dupli- 
cate. The components in this system 
(Fig. 1) are representative of the 
many fine high-fidelity units now 
widely used, both in industry and by 
the audiophile. Obviously, it is not 
possible for an individual! to use all of 
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this equipment in any one 
our sole purpose being to utilize those 
units which were on hand at the time 
the system was constructed. In all 
cases, substitutions can be made, pro- 
viding the components simi- 
lar characteristics. Certain experi- 
ments dictated the use of four specific 
types of power amplifiers (Williamson, 
McIntosh, all-triode, and output-trans- 
formerless) for study 


system, 


possess 


Description 


All of the various components are 
arranged so that the cabling of cir- 
cuits may be carried out following 
best engineering practice. Complete 
details on this wiring, cabling, and 
jack circuitry, as well as the extensive 
relay controls, will be discussed later 
in this series of The Par- 
Metal relay rack, shown on the right, 
includes the two vu meters—-one con- 
nected to the bridging bus—-the other 
to the power-level circuits; two 
AM-FM tuners—- both having cathode- 
follower outputs; two preamp-equal- 
izers—-both having similar character- 
istics and both containing complete 
facilities for equalizing various re- 
cording characteristics, as well as 
providing complete treble and bass 
control; three double jack panels 
each comprising 24 jacks which are 
used in this system; a line amplifier 
for the feeding of the bridging bus; 
two power amplifiers—-one of 20 watts 
— the other with a rated output of 50 
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articles 


watts; and three barrier terminal der to sync various portable recorders’ tive of the many fine playback com- 
strips for the termination of all cir- fed to the bridging bus when dub- ponents now available to the hi-fi 
cuits connected within rack #1. bing 3elow the meter panel is an enthusiast. 

The center rack contains the “Net- intermodulation analyzer (a much- The disc recorders are normally 
work” tape recorder (monaural) and needed accessory for the serious audio used with a feed screw giving a pitch 
below that is mounted the binaural experimenter) and below that a 5-inch of 136 lines-per-inch. On _ occasion, 
tape equipment. Directly below the oscilloscope for the observation of when dubbings are made from tape 
binaural amplifier is a control panel waveforms, etc., followed in order by masters, a substitute feed screw is 
(Fig. 4 left) comprising a series of an audio-frequency meter for checking made to increase the pitch to 220 
toggle switches which are used in unknown audio frequencies, a labora- lines. Both cutting styli are equipped 
conjunction with a relay system that tory-type audio oscillator, and a with a heating coil fed from an r.f 
permits the setting up of various pre square-wave generator oscillator to permit application of the 
amps, tuners, or power amplifiers in It was found convenient to have professional “hot stylus’’ technique 
predetermined combinations and with various audio test gear available for The console proper (not shown in 
a master control switch, so that the use at all times and, by means of the photo) provides ample storage fo1 
preset equipment is actuated by the patch cords, these are readily 16-inch transcriptions and for miscel- 
means of a master control switch connected to various components at laneous items used with the system 
This technique permits a combination the jack panels Tapes are stored under more ideal 
of equipment to be actuated as a temperature and humidity conditions 
group when required, without the in a storage container to be described 
necessity for turning on or off the The console seen at the right of later. The console was entirely home 
individual units used in any imme Fig. 1 contains two identical pro- built using ‘” plywood, and is just 
diate setup. Below the control panel fessional dise recorders, both equipped large enough to comfortably cradle 
are two more power amplifiers (to with 500-ohm magnetic cutters the two turntable chassis with a 
be described later) which are used to Details of the layout of the com- separating strip 3” wide to allow fo 
drive the disc recording cutters and ponents mounted on the console are the overhang of one of the cutting 
for monitoring purposes The lower better shown in Fig. 3. The lever- mechanisms. as shown. The height of 
panel on this rack also contains three type switch in the center panel is the console, if one cares to duplicate 
barrier-type terminal blocks and a used to transfer the recording signal this design, should be determined ac 
rectifier-type supply furnishing 6 from one cutter to the other, and the cording to the height of the individual 
volts d.c. to the relays and to the toggle switch in the center fore- We have found a good rule of thumb 
meter lamps. ground panel is the control switch for is that a comfortable height is on 

The remaining rack includes a timer the FM oscillator used in conjunction where the top of the turntable 
clock which operates in conjunction with the Weathers system Two coincides with the belt line of the 
with the master control switch so that high-quality, broadcast-type arms, operator 
off-the-air recording, for example, can used in conjunction with magnetic The speaker enclosure seen in Fig 
be made at a preset time (handy cartridges, are available for both 1 contains the Stephens 500-ohm voice 
v hen no operator is available). The standard and LP playback. The con- Coil speaker for direct coupling to the 
panel also includes an elapsed time dition of a stylus is readily checked OTL amplifier 
meter which is a handy device for by means of the new Audak “Stylus- 
keeping a record of the total time the Disk.”” Both of the magnetic car 
equipment is in use; and finally, a tridges are of the turnover or rotating One of the prime requisites in a 
Vibrating-reed frequency meter which type, and both are equipped with recording system, in fact in any qual- 
is used in special applications in or- diamond points. They are representa- ity-electronic equipment, is easy ac 


Recording Table Console 


Maintenance 


Fig. 2. Simplified diagram shows how the various equipment is “normalled” in the system. Patch cords and jacks permit extensive 
circuit changes to set up various combinations of components for disc or tape recording, playback. or for audio measurements. 
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cessibility to every component in the 
system Not only is preventative 
maintenance required, especially with 
quality but very often 
manufacturers delight in placing 
tubes where they are almost impos- 


sible to 


tape recorders 


reach 

One of the examples 

good engineering practice is found 

NWaA-l1 recorder 

1 right) The entire 
ts all of the con- 


meter 


outstanding 


the Concertone 


may be 
1, ex- 
posi! 
controls ) and ) equal 
importance, completely exposing the 
wiring to the 
feed the 
ipproach to lay- 
delight 


and can ol emergency, 


inside or rear several 
which 


necting cables 


connectors intercon- 
This 
out design i a engineer's 
Save 
man iinutes in locating a bad tube 
0 othe component 


back plate 


components 


novings a 
all f h remaining 
exposed is 

€ seen series 
i complet 
of Fig. 2 
rm, the 
f which 
circuits 
VIoOUusI)S 


mentioned, this system 


gned both f{ inaural as well 


' 
monaural 


recording 
adoption of 600 


is conventional 
' 


and playbac I i rie 


impedance f t ridging bus 


ohms | 


Fig. 3. Console contains two 6N disc recorders, Weathers, Pickering, and G-E repro 


ducers, and a forty-power micioscope for groove observation. 


Storage space for the 


transcriptions is provided within the console. Tapes have their own storage cabinet. 


new It has been used 
broadcast and the motion picture 
many and its ad- 
well known to the 
However, the novice 


is not 
dustries for years, 
Vantages are audio 
enginee! usually 
is confused as to its proper ust It 
will be the this 


series to explain step-by-step the cir- 


purpose of present 


cuitry of all components used in the 
system The 
will provide 


10 the I 


information contained 


several possible solutions 
roblems involved 


iced 


similar eqi ! 

audiophile 
During 

t became 

should be 


groups ol 


pments 
construction of the system 
obvious that circuits 
thre 


circuits low evel 


spare 
provided in each of the 
signal 
line level, and power level. In addi 


tion, it is well to provide 
that 


expansion of the 


extra jacks 


in each group so these will be 


available for future 
system 
Power amplifiers are 


equipped with 


generally 
a bottom plate which is 
substituted for by a 


removed and 


standard rack panel 
beneath 


be used 


If ventilation is required 
should 
panel and the 
allow air to circulate properly 
We will continue in the next 
with a complete 


the chassis, spacers 


between the chassis to 
issue 
technical analysis of 
how the various 
properly matched to 
equipment 
will explain the use of the jack fields, 

(To he 


the system, showing 
components are 
their 


respective and we 


continued) 


Fig. 4. (Left) Concertone Network recorder may be remotely controlled if desired. This model can mount a total of five heads 
(monaural or multi-track) for stereophonic applications. Magnecorder equipment is a self-contained, two-channel binaural recorder 


and amplifier. The relay switch panel below contains the master switch and indicator lamps. (Right) Panel of the Concertone 
amplifier. The panel drops forward exposing components for rapid inspection. Operating switches interlock to prevent malfunction. 
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TAPE EDITOR'S , 
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NOTEBOOK 


By DONALD C. HOEFLER 


APE editing cannot truthfully be 

called an “ancient and honorable” 

profession, but despite its youth it 
is an art whose versatility is constant- 
ly marveled at by those it serves. And 
even we who have worked with and 
edited magnetic tape almost from its 
inception, now find ourselves some- 
times amazed at the new tricks we 
are still discovering in the use of this 
wonderful medium 

In broadcasting the tape editor has 
relieved one of the greatest sources of 
ulcers in the fear of the 
clock. No longer does a producer have 
to suffer nervous prostration to insure 
that his program runs to exactly 
twenty-nine minutes, thirty seconds. 
Now he can rehearse and record the 
show to the approximate time re- 
quired, and later polish it off in the 
editing room. By working with the 
editor in eliminating “fluffs” and gen- 
erally tightening up production he can 
present a more polished performance 
than he could ever do under live con- 
ditions, and his program will end “on 
the nose.” 

The motion-picture soundfilm editor 
is, of pioneer who has 
blazed the trail, and he-has attained 
an important place in his industry. 
Two notable differences, however, ex- 
ist between him and the tape editor. 
The film man can see the modulation 
on the track and he can count sprock- 
et holes, and while these visual clues 
don't make his job any bed of 
they do offer an advantage over mag- 
netic recording, whose editor must 
rely entirely upon his ear. But record- 
ing on tape and magnetic film is be- 
coming increasingly common in the 
movie industry “Cinemagnetic 
tecording,” Rapio & TELEVISION NEws, 
August, 1952), and the motion-picture 
sound editor is now’ encountering 
many of the same problems which will 
be discussed in this series 

The phonograph record industry has 
found in tape recording one of its 
greatest boons. Almost all original 
masters are now made on tape, which 
provides infinitely greater protection 
against deterioration than wax or lac- 
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The Soundcraft Hollywood splicer applies a trimmed patch over the splice. 


Part 1. A new series covering professional tape techniques 


which can be used as is or adapted by the home recordist. 


quer Without tape, the large-scale 
rehabilitation and reissue of priceless 
collectors’ items would have been im- 
possible. And the competent tape edi- 
tor has forestalled the retirement of 
more than one aging star by combin- 
ing on one tape, into one performance, 
the best parts of a number of “takes 

The most exciting future possibili- 
ties for this art lie in the field of 
video tape recording. The recording 
of motion pictures on tape is already 
a reality, and commercial use of the 
medium is anticipated for the fairly 
near future. The man who edits this 
picture tape will be the one who has 
developed his audio techniques to a 
high degree of refinement 

He will not be able to see the given 
frame at which he wishes to splice, as 
does the film editor. Instead, he will 
be looking at a cathode-ray monitor 
tube as he attempts to “spot” the 
exact place to cut, and what he will 
see will look just like a_ television 
picture which is out of synchroniza- 
tion. He will have to translate that 
jumble into an accurate splice be 
tween scenes—at the precise spot in- 
dicated by the Similarly, 
many of the special optical effects 
which are now performed by the film 
editor and television technical direc- 
tor, such as dissolves, wipes, and 
superimpositions, will devolve upon 
the video tape editor. He is certain 


director 


Fig. 2. Carson unit which facilitates the 
making of splices manually with a razor. 


to become an important contributor 
to this new art, and his rewards will 
not be slight 

The most obvious form of tape 
editing consists simply of cutting and 
joining, at a given point, two separate 
sections of tape, in order to accomplish 
a desired dramatic or musical effect. 
The simplest tools employed for the 
job comprise two things: splicing tape 
and a razor blade or small scissors. In 
this method the recording tape is cut 
at the two points which are to be 
joined, the severed ends are butted to- 
gether, and the splicing tape 
over the joint and trimmed to the width 
of the magnetic tape. A piece of cor- 
rugated cardboard provides a handy 
cutting board for this operation, and 
it may readily be replaced when it is 
cut beyond further usefulness 

It is absolutely essential 
that the tape used for splicing be 
especially manufactured for this pur- 
pose. Any substitute will inevitably 
have an adhesive which runs out from 
under the edges of the patch, and 
which will adjacent layers of 
recording tape to stick together. This, 
in turn, “skips” and “wows” 
with consequent damage to the re- 
corded material 

A refinement of this rnethod 
is desirable, since with only two hands 
it becomes awkward and tedious 
cially when making a large number 
of splices. The splicer shown in Fig 
2 provides additional “hands” which 
hold the tape firmly during the cut- 
ting, patching, and trimming opera- 
tions. This unit has the additional 
advantages that it is simple, com- 
pact, and inexpensive, and may easily 
be mounted permanently on the ma- 
chine which is used for editing 

A further improvement in patch 
type splicers is illustrated in Fig. 1. 
In addition to the holding feature, 
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Fig. 3. A recorded tape, prepared by Minnesota Mining & Manufacturing Company. 


showing the points of greatest magnetization. 
corded and then the pattern “brought out” 


this 
tool 
gether 


has a built-in cutting 
a splicing tape dispenser, to- 
with a trimmer 
splicing tape slightly narrower than 
the recording tape Due to the pre 
cision machining involved in its manu- 
facture, this fairly expen- 
somewhat fragile, but for 
job which requires many accurate 
unit well 
worth the investment 
different principle in 
splicing is employed by the unit shown 
in Fig. 3. This one also performs the 
holding and cutting functions, but it 
does not apply a patch over the severed 
ends. Instead it relies upon a rather 
precise combination of heat and pres 
sure to cause the plastic base of the 
tape to melt slightly and 
gether. Since the heat cycle is some- 
thing under five seconds, splicing with 
this equipment performed at 
least as fast as with the best patch- 
type splicers. Of number of 
components go into the 
manufacture of this unit and it is 
sequently, rather But it is 
unsurpassed for making a number of 
closely-spaced splices which with the 
patch type would cause “flutter,” and 
it is excellent for joining old pieces 
of tape (which of must be all 
of the same manufacture and type) 
into one continuous patch-free length, 
ready for recording and 
good as new 
Whatever 
ployed 
precaution 
ting tool be 
If it is 


noise 


unit also 
and 


which cuts the 


splicer Is 
sive and 
any 
this is 


splices, a such as 


An entirely 


fuse to- 


can be 


course a 
precision 
con- 


expensive 


course 


almost as 


the splicing method em- 
however, a very important 
to observe is that the cut- 
completely demagnetized. 
not, it will certainly induce 
onto the tape at the cut and 


Fig. 6. Out-of-phase splice showing “skip.” 


A complex voice pattern was first re- 
with iron particles so photo could be made. 


may thus ruin a valuable recording 
Commercial demagnetizers made for 
use on whole rolls of tape may be em- 
ploved for this purpose, and 
unit recently introduced for 
netizing playback heads may be 
as well 


tricky, a few 


another 
demag- 
used 
Since the operation is rather 
test should be 
made on waste before it is 


splices 
tape 
the tool is free from 
ual magnetism 

A question ol impor- 
tance in splicing is the matter of how 
the tape is to be cut. The dia 
almost universally 
editors today, and its proponents make 
numerous and exaggerated claims for 
its advantages. It is unquestionably 
true that the diagonal splice has con- 
siderably more strength than the 
square splice cut directly across the 
tape, but it is not true that the diago 
nal cut will invariably be undetected 
by the ear 

In order to aid our understanding 
of the recording of each 
kind of splice we might for a moment 
consider the parallel in 
where the diagonal 
standard practice for many 
now discarded in 
the square splice 
when the 
through the 
an instant 


sumed that 
considerable 


ronal 


splice IS used by 


effect on a 


motion pik 
tures splice was 
years but 
has been favor of 
The reason is that 
diagonal splice 
projector, it caused, for 
a picture to be flashed on 
the screen which was split from cor- 
ner to corner. Though the wink of 
an eyelid might permit this broken 
picture to pass unnoticed, the square 
splice did even better by allowing the 
splice to be made 
where it would never be 

(Continued on page 
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between frames, 
noticed 


164) 


Fig. 4. Prestoseal tape splicer which uses 
heat and pressure instead of an adhesive. 
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(A) MAGNE TIC 


(B) GRAPHICAL 


Fig. 5. (A) A diagonal splice which is 
out-of-phase as shown by the graph of (B). 


Fig. 7. (A) Magnetic pattern of recorded tape. (B) Graph of sound recorded on tape (A). 
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Fig. 1. Period “breakfront’ 
adapted to serve as a cab 
inet for a custom installation. 


Fig. 5. Stack- 
ing to bring 
TV set up to 
eye level. 


Fig. 6. Symmetri- 
cal arrungement 
for large rooms. 
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bs galas 


Fig. 2. Under-the-window 
arrangement of the cabinets. 


Fig. 3. Another pos 
sible arrangement. 


A 


Fig. 4. Stacking to 
save floor space 


ESPITE numerous articles on the subjec cust 

ing has not achieved the popularity it deserves. This is 

largely due to (1) the public’s unfamiliarity with cus- 
tom-building and how it can be made to beautify the 
home, and (2) the popular misconception that any custom- 
built item is an expensive luxury. Both these drawbacks 
to progress can be overcome by acquainting your prospec- 
tive customers with the many advantages of a custom 
built installation. Back up your statements with illustra- 
tions and photos of outstanding installations. Use your 
imagination to create new ideas and arrangements which 
will bring out the most in your prospective client's own 
home. And, where your client's finances are limited, use 
your ingenuity to reduce the cost and standards of the 
installation to meet his budget 

Since the cost or purchase price is one ¢ he first and 
most tant considerations, let’s start th is item 
To most people, the words “custom-bu gs in 
object of great expense. Therefore, a “custom-built adio 
or music system would bring to mind a high-quality sys- 
tem compl te with FM-AM phono (and possibly tele- 
vision) and housed in luxurious period-style or modern 
cabinetry such as the breakfront and bookcase installa 
tions in Figs. 1 and 7. While such installatior wre expen 
sive in their deluxe versions, there is no reason why thei 
style or general appearance cannot be reproduced on a 
plane more suitable to the budget of the averas 

There is very good business sense involved 
installation to the average customer's budget 
stand a much better chance of building up a volume busi- 
ness by catering to the average-income group. These are 
the same people who comprise from 70 to 80 r-cent of 
your present clientele. They are the same group who 
since the end of World War II, have kept the al estat 
business at a peak level 

The bulk of private-home construction during the past 
five years has been in the $10,000 to $15,000, or average- 
income, bracket. Moreover, new-home construction has 
been paced by home modernization and beautification 
projects. While these projects include the low and higher- 
income groups, the majority again are thase in the aver- 
age-income group. The importance of these facts should 
give an idea of the tremendous potentialities which await 
custom-building if it is properly “custom-built” for clients 
within this group 

The total cost of a custom-built installation depends on 
three factors: cabinetry, circuitry, and the time and ma- 
terial required for completion of the project. Suppose we 
take each factor separately and see how it could be 
adapted to the needs of our average-income group 


Cabinetry 


Costwise, we might say that circuitry combina- 
tion of radio, phonograph, and speaker, is the greatest 
factor and should therefore be considered first. It is more 
important, however, to first determine what type of hous- 
ing or cabinet is to be used. Once this has been decided, 
the adapting to the circuitry of the housing (and to the 
customer's budget) becomes a matter of course 

Suppose, for a moment, we analyze the four basic cab- 
inet arrangements shown in Figs. 1, 7, 8, and 9. These 
will suggest various combinations or modifications which 
will work successfully in a wide variety of cases 

The deluxe, high-fidelity “breakfront” installation of 
Fig. 1 is more suitable for large homes. We can, however 
pick up several pointers which could be used in less pre- 
tentious installations or in smaller homes. For instance, 
the tuner chassis is installed in the left-hand drawer. The 
regular drawer has been removed and the drawer front 
made into a drop cover which slides under the tuner when 
in operation and when closed is identical in appearance to 
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Every installation is different—a challenge 


By JOHN B. LEDBETTER 


to the ingenuity of the audio technician. 


the other two drawers. The center drawer has been a1 
! red to slide forward. The record changer is in this 
compartment. The “breakfront” installation allows an 
optimum speaker height of 5 feet, and permits the rea 


side of the cone to radiate into a large (14-foot) cavity 


Such pieces of furniture as bureaus, secretaries, antique 
writing desks, etc. can be adapted very easily to this type 
of installation. If the client does not have an adaptable 
piece of furniture in the room, one can often be found at 
the auction center, used-furniture store, or through the 
want-ad sections of your local paper Much of this type ol 
furniture can be purchased rather cheaply, and when re 
finished makes a beautiful cabinet for the system 

Many customers will prefer a bookcase installation such 
as the one in Fig. 7. At first glance this, too, appears to 
be extremely expensive Ihe shelves howevel! can be 
mad ff soft pine 1”x 12” boards, backed if desired by 
Masonite or beaverboard left bare The cabinet itself 


Fig. 7. Radio-phono 
instalation in mod 
ern manner. Record 
siorage space, book 
bureau lt in the shop. Doors can be and knickknack 

soft pine, outfitted or painted to match the shelves included 
mot ft the roon 


can be almost anything r a modified cabinet base 


A simple, inexpensi laptation of the bookcase 

is shown in Fi , is arral ent originally was 

signed for iu ) ont oom of a medium-cost 

home The t 1d rth bookcase were made t 

coincide witl 1 and width, respectively, of the Fig. 8. In any homs 

four front win ff the room. The shelves in this at a@ coat closet can 
be used to house a 

record player. am 

plilier, and speaker 


rangement are x lt boards, and the cabinet doors are 
plywood The runnet are 2” x4 boards, set back to 
i modern appearance. The radio and speaker are in 
stalled in the right-hand cabinet, with the record-change1 
installed in tl eft 
There is no limit to the various combinations which can 
be worked out with this arrangement If desired, the 
entire bookcase can be constructed as a single unit. Or Fig. 9. A neat table 
an be first constructed, then sawed into three sections of armchair height 
(B), and (C) i permits the unit to be moved can house a record 
easily and provides a ereater latitude in rearranging the prayer and radio 
be changed to 4 convemtent and 
. ‘ leisurely listening. 
those shown in Figs. 3 through 6, or modified to any num 
ber of similar arrangements. In the dual-cabinet set-ups 
(Figs. 3 through 6), one of the cabinets can house the 
television set. This would be more practicai, of course, if 
the television unit were placed at 1e% eve-level (top 


cabinet in Fig. 5) 


furniture. The basic structure in Fig. 2 can 


In its simplest form, the bookcase arrangement can be 
varnished or painted. For modern arrangements, the cab- 
inet doors and large knobs can be covered with leather- 
ette (relatively inexpensive) and the door centers made of 
fluted plywood. To match antique furniture, the round 
knobs can be replaced with wrought iron or bronze handles 
and hinges 

Small tables, writing desks, etc. can be adapted as 
shown in Fig. 9. If the object is too small to house the 
speaker, this item can be mounted behind a door, false 
picture, in a corner, etc 

The door-type mounting (Fig. 8) is the ideal or “stand- 
by” for rented apartments or for clients who do not wish 
to modify their wall] structures or furniture. This arrange- 
ment allows the optimum speaker height (5 feet from 
floor) and makes use of the clothing stored in the closet as 

(Continued on page 142) 
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PICKUP ARMS 


B 
MORRIS SCOTT DOLLEN 


Over-all view of dual turntable with pickup arms. Only a modest 
mechanical ability and an even more modest purse is required. 


Re-record discs, provide musical background 
for films, or play symphonic music without 


interruption with these phono pickup arms. 


OR the music enthusiast with a modest ability at 
F sim mechanical work and an even more modest 
pocketbook, the building of these phonograph pickup 
Component parts required for construction of the pickup arm. arms offers good equipment at small expense. Two of 
them have been used on a dual turntable cabinet over a 
period of three years for re-recording discs to tape, play- 
ing musical backgrounds for film showings, and continu- 
ous playing of symphonic music. The equipment shown 
is used only for 78 rpm discs up to 12”, but could be 
adapted to all speeds with a different choice of motors 
and turntables or interchangeable cartridges Counter- 
balancing weights on the rear of each arm allow the se- 

lection of any reasonable needle pressure 
The pickup arm is made from thin-wall aluminum tub- 
ing with an outside diameter of 5s”, although this could 
be changed to a smaller size if it is available. For this 
size arm tubing the swiveling support and yoke should be 
made from about *%%” tubing. The swivel mounting plate 
ey es was made from 144” aluminum plate, turned on a lathe, 
:; four screw holes drilled, and a 4” hole in the center. This 
ape could be square if a lathe is not available, with slightly 
bevelled edges. The lateral movement of the arm is ac- 
complished by means of two surplus 
ball bearings (%4” hole with %” o.d.) 
bolted to this plate, with the yoke- 
tube pressed on to the bearings from 
abuve, a thin shim of brass or steel 
wrapped around the bearings making 
~ a tight fit. A set screw in the alumi- 
} ——— x num tube may help. Be sure to insert 
Sen . a washer under the bottom bearing so 
the revolving edge clears the base. For 
= this purpose, file a 4” hole in a size 


The assembled unit ready for installation on the turntable. 


Mechanical details for constructing the turntable arms described in this article. 


os 6 or 8 brass washer. If a 74,4” hole is 
i: drilled down the length of the mount- 
SOE view ing bolt first, a thin shielded wire will 
go through, otherwise the wire will 
wasen & ween have to go outside the yoke tube 
— The simplest and most satisfactory 
bearings to hold the arm in the yoke 
anumnes P vounes conrmcn are pointed set screws working into 
FOR NEWER CARTMOSE small holes in the arm, locking them 
in place with nuts. In the original 
models, special screws were turned 
(Continued on page 173) 
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ARD LOUDSPEAKER SYSTEMS 


a 
hen. 
The Milwaukee Road's “Air Line” classification yard at 
in Milwaukee uses loudspeakers installed on perma. 
nent pedestals to provide wide-angle coverage of the 
yard. Inset (right) shows close-up of a pedesial. 
= 


ECAUSE radio did not meet all railroad-yard com- 
munication requirements, many railroads have _ in- 
Stalled extensive paging and talkback loudspeaker 
systems in lieu of or to supplement the two-way radio 
communication systems 
In classification yards, crews on board radio-equipped 
locomotives may be contacted by the yardmaster or other 
supervisor. In many operations such as in “humping,” 
this is a marvelous facility One of the first permanent 
railroad-radio systems was installed at the New Castle 
Pennsylvania yards of the Baltimore & Ohio railroad to 
facilitate humping of cars when weather conditions made 
it impractical to rely on the color light signals originally 
used for signaling to the engineman 
operations are directed by radio 
However, in other yard operations, radio provided com- 
munication facilities but between the wrong people. The 


Today, many hump 


yardmaster could talk to the engineman, but the engine- 
man was not the one he wanted to contact. Instead, the 
yardmaster is normally required to issue instructions to a 
supervisor who might be on the desired locomotive or on 
foot somewhere in the yard 

To make it easier to reach the rignt man, radio manu- 
facturers designed remote control units which could be 
installed outside of the locomotive at the front or rear 
end which would permit the supervisor to operate the 
locomotive radio without getting inside the engine cab 
The engineman could also use his radio as a mobile paging 
system to call the supervisor to his locomotive 

In some yards, radio with footboard remote controls 
provided the desired facility In other yards, more was 
to be desired. The solution lay in the application of 
king-size talkback loudspeaking intercommunication sys- 
tems which operate in much the same manner as office 
intercom systems 

Loudspeakers mounted on pedestals or close to the 
ground were installed at strategic points such as near 
switches, along ladder tracks, etc These loudspeakers 
serve both as loudspeaker and microphone and are fed 
by individual lines from the yardmaster’s office. Usually 
two loudspeakers facing in opposite directions are mounted 
atop a pedestal consisting of a piece of heavy pipe held 
erect by a concrete base 
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The specialized problem of covering huge 
areas with high ambient noise levels is 


solved by using special sound systems. 


The amplifiers and a control console are installed in 
the yardmaster’s office. Many railroads have built ultra 
modern tower offices for their yardmasters which resem- 
ble airport control towers From high above the maze of 
tracks, the yardmaster can see the entire yard and 
through his loudspeaker system can converse with any of 
the employees in the yard 

By flipping a switch on his control console, the yard 
master connects his amplifiers to the loudspeaker near 
est the person he wants to contact. Stepping on a foot 
switch, he calls his man who can reply by merely talking 
back at the loudspeaker even if he is as far as 50 feet 
away from it. Calls may be orginated in the yard to the 
yardmaster by walking up to the nearest loudspeaker 
pedestal, pressing a button, and speaking The act of 
pressing a button at the remote loudspeaker station may 
also cause a signal light to operate at the control console 
to indicate to the yardmaster where the call is originating 

In addition, paging facilities are often provided to pe 
mit making announcements or for locating personnel at 
unknown locations. At least two radio manufacturers are 
offering portable radio transmitters which permit yard 
personnel to reply to loudspeaker calls by radio when 
these portable transmitters are used 

For complete communication facilities, radio is used 
for communication from yard office to locomotives, pag- 
ing and talkback loudspeakers are used for contact be 
tween yard office and personnel on foot, and portable 
transmitter-receiver units, like the “walkie-talkie,” o1 
portable transmitters are employed for contact between 
radio-equipped engines or yard office and the man on foot 

Yard loudspeaker systems are a specialized art. The 
equipment is generally used around the clock, year in and 
year out. Therefore, it must perform continuously with a 


minimum of failures. Much greater power is required 
than in office-type intercom installations. As many as a 
hundred or more remote stations must be individually 
selectable at the control console 

A typical remote station consists of two weatherproof 
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No. of No. of No. of 
Control Two-Way Paging 
Railroad and Locotion Points Speckers Speckers 


Pittsburgh, Po 
BALE 


Conneaut, Ohio. 

Albion, Pc 
C of NJ 

Allentown, Pa.... 

Elizabethport, NJ 
c40 

PM District 

Grand Rapids, 
Midland, Mich 

CaANW 

Proviso, Il! 
CcB4Q 

Chicago, Wil... 
CmMStPaP 

Milwaukee, \ 

Aberdeen, * 
Clinchfield 

Dante, Vo 

Erwin, Ten 
D&aRGw 

Ogden, Utc 
DSS&A 

Marquette, Mich... 

4 


Daytona Beach, Fic 

Bueno Vista, Fle 
GN 

Great Falls, Mot 

Kelly Lake, Minn... 
GmM40 

Bloomington, !' 
ic 

Chicago, Ii! 
lV 

Jersey City, NJ 
L4&N 

Bowling Green, Ky.. 
NCA&SI#L 

Atlanta, Go 
NYC 

Minoa, N.Y 
CCC&Stt 

East St. Lovis, ili 
HB 

Argo, til 
NYCAS# 

Homestead, Ohi« 
NYNH4&H 

E. Bridgeport, Conn 

Providence, R! 
Naw 

Norfolk, Va.. 

P 


Livingston, Mov 
Glendive, Mont 
PRR 
Sodus Point, N.Y 
Philadelphia, Po 
Reading 
Rutherford, Pa 
St. Clair Seale, Pa 
StL-SF 
St. Louis, Mo.. 
Kansas City, Mo 
Amory, Miss 
Soo Line 


North Fond du Loc, Wis 


sou 

Greenville, 5.C.. 

Sportanburg, S.C 

Pomona, N.C.... 

Sheffield, Alo 
AGS 

Birmingham, Alo 
CNOABTP 

Cincinnati, Ohio 
my 

Meridian, Miss 
NOANE 

New Orleans, la 
sp 

Roseville, Cal 

Tracy, Cal.. 

Fresno, Col... 

W atsonville Jet., Col 
Spas 

Portland, Ore 

Vancouver, Wos> 

Wishram, Wash 
up 

Council Bluffs, lo... 

Denver, Colo.... 

Los Angeles, Col 

Green River, Wyo 
Virginian 

Sewalls Point, Vo 
Wabash 

Decatur, Ill 


Totals. 


*Additions to present systems 


10 


23 


horn-type loudspeakers mounted back-to-back, a line 
matching transformer in a weatherproof enclosure, and 
a truly rugged call-button or spring return switch. The 
loudspeakers are usually mounted atop an eight-foot 
length of 24% inch or 3 inch pipe mounted vertically in a 
cast concrete base. The entire assembly must be rugged. 
(The term “rugged” is an understatement.) 

Miles and miles of underground or overhead cable con- 
nect the remote stations to the yard office. Often the cost 
of the wire and its installation far exceeds the cost of the 
amplifiers and control console! 

Paging horns are usually mounted high on floodlight 
towers or other tall structures to gain extended coverage 
The horns are of the trumpet type utilizing diaphragm- 
type driver units. Sometimes these horns are mounted 
in clusters to provide wide-angle coverage. 

Railroads have often received complaints from resi- 
dents near loudspeaker-equipped yards about the high 
volume level of their paging systems. In the daytime 
when ambient noise is high the loudspeaker system is not 
heard far beyond yard limits but in the still of the night, 
the yardmaster’s voice crackles for long distances A 
yardmaster normally speaks right into the mike when 
calling Unless he resets his volume level, the sound 
emitted from the loudspeakers may vary greatly in 
amplitude 

To overcome this problem, some railroad-yard loud- 
speaker systems employ volume-limiter amplifiers be- 
tween the microphone and the power amplifiers. One of 
the popular amplifiers for this purpose is the Bendix 
“Expressor” amplifier which provides both volume ex- 
pansion and compression, automatically maintaining con- 
stant audio output level 

For talkback purposes, a ten-watt amplifier usually 
suffices because it is seldom used for operating more than 
a single remote station at any one time. The same am- 
plifier may be used in reverse to communicate with the 
control point from the remote station. 

In paging, considerably greater power is required. Some 
systems employ booster amplifiers to deliver several hun- 
dred watts of audio to a paging speaker cluster. In some 
cases all paging speakers are operated together and in 
others they may be seiected individually or in groups 

The control console is an impressive appearing instru- 
ment generally built around a steel executive-type desk 
not unlike a theater pipe organ console. Panels of talk- 
back and paging station selector keys are mounted in 
front of the operator's position. In the center are usually 
located a loudspeaker and volume controls. Facilities are 
provided for switching over to a standby set of amplifiers 
when necessary 

The amplifiers are often located in another room, usu- 
ally on the floor below. With two sets of amplifiers it is 
possible to service one set while the others are in use 

The railroad-yard loudspeaker system has proved its 
value in service. The proof is the long list of installa- 
tions. Similar loudspeaker systems are being installed 
in railroad warehouses and shops. In fact the enthusiasm 
is so great that at least one of the major railroads fea- 
tures its loudspeaker system in its national advertise- 
ments 

The combination of two-way radio and wired loud- 
speaker systems in railroad yards may someday be sup- 
plemented by facsimile to replace pneumatic tubes now 
used for conveying written data and not too far in the 
future by television. The B. &@ O. and RCA recently 
staged a demonstration of wired television in railroad yard 
operations which may eventually lead the way to adoption 
of industrial television by the railroads 

Since the B € O television demonstration took place, 
many other railroads have expressed interest in closed- 
ee 


Tabulation of installations made by the railroads in a single 
year as reported by “Railway Signaling and Communications.” 
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circuit television The B & O demonstration illustrated 
how television could be utilized for checking car numbers 
Other applications include the observation of grade cross- 
ings and the remote observation of freight cars as they 
are sliced off at the hump 

Several years ago, the B € O tried television on passen- 
ger trains for the entertainment of passengers. The re- 
sults were reasonably acceptable although the problems 
were many. A special type of antenna had to be devised 
which would prevent severe picture distortion as the train 
changed direction. Several other railroads also expressed 
interest in television for passenger use but the technical 
problems were greater than the possible value of the en- 
tertainment feature 

Telegraph printer networks have been installed by a 
few railroads for obtaining a constant flow of informa- 
tion on the locations and movements of freight cars so 


that shippers can be kept informed. This permits shippers 


to make more efficient plans as they can generally depend 
on freight cars arriving as per the latest information 
Physical and carrier telegraph circuits on wire lines are 
networks 
pated that in the near future micro- 
waves will be used for p ng 


now being used for interconnecting printer 
However, it is antici 
many more communica- 
tions facilities 

Sound equipment has been used on feature passenger 
trains for many ye However, it was not until after 
World War II that train sound systems became much 
more than a converted radio receiver in the lounge ca! 
On some trains music is available only in lounge, club 
and dining cars whereas on trains like the Santa Fe 
“Chiefs i choice of recorded musical or radio programs 
is offered passengers in individual rooms on sleeping cars 

Passenger train sound systems are generally of two 
major types, train-wide and individual car systems. In a 
train-wide system, a single bank of amplifiers is often 
used with high-level audio piped to each car 

Practically every passenger depot is equipped with a 
sound system for announcing the arrival and departure 


of trains. In the small depot, the sound system is quite 


} 


effective but in the large big-city terminals acoustics play 
such havoc that the intelligibility of the sound system 
leaves much to be desired 


To the outsider it may seem that the railroads are ex- 
tremely conservative and slow to adopt new ideas. How- 
ever, when fortified with sufficient facts and information 
about the many factors that must be considered, it is 
evident that many of the railroads, particularly since the 
end of World War II, are absorbing new developments 
almost as fast as good judgment would dictate. The 
diesel-electric locomotive a classic example of the rail- 
roads’ acceptance of a new idea which can be justified 
economically 

Radio started slowly on the railroads because the rail- 
roads were skeptical and because technological develop- 


Yardmaster’s office in the control tower at Milwaukee Road's 
“Air Line” classification yard. The mike at his right is for 
radio communication with engine crews while mike over desk is 
for paging and talkback speakers located throughout the yard. 


Another type of speaker system control panel for freight yard 
operation. This one is installed at the B & O's Barr Yard. 


Prag, 


November. 1953 


The yard control tower 
at the Baltimore & Ohio 
Railroad's Barr Yard in 
the city of Chicago. Il. 


Adiai S. Hunt. chief engineer for 
communications and signals of the 
Baltimore & Ohio. tests the yard 
master call switch at one of the 
loudsveaker pedestals. Jack Bowen. 
manufacturer of the speaker equip 
ment used at yard. waiches test. 


™~ 


reached the stage where radio would meet 
all of the necessary requirements. Today it meets rail- 
road requirements sufficiently to justify widespread ap 
plication The loudspeaket systems discussed here a 
celerated the demand for bette 
closed the gaps radio did not fill 

Among those who contributed substantially to the ad 
vancement of the railroad yard loudspeaker system in its 
infancy are Douglass Ruff, general communications engi 
neer of the Southern Railway System and C. Otis Jett 
system telephone and telegraph engineer of the Union 
Pacific Railroad. The portable transmitter used for an 
swering loudspeaker page calls was suggested in 1947 
by Preston B. Tanner who was then manager of railroad 
radio sales at Bendix Radio 


ments had not 


communications and 


One of the first yards to be equipped with a combination 
radio and loudspeaker system was the Union Pacific Rail 
road's huge hump yard at Pocatello, Idaho. The Southern 
Railway adopted loudspeakers first and added radio later 


They have even gone so far as to use radar to measure the 
speed of freight cars rolling down the hump vO 
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By 


LOTHAR STERN 
Eng. Dept., Allied Radio Corp. 


Fig. 1. Over-all view of the 10- 
watt amplifier built from an Allied 
kit. The entire unit is housed in 
a single 7” x 13” x2” chassis with 
out crowding or hum problems. 


HE ever increasing interest being 

shown in high fidelity radio and 

phono reproduction has inspired the 
design of numerous amplifier circuits 
capable of outstanding performance 
Most of these circuits have been built 
and are in use by thousands of music 
lovers who are widely proclaiming the 
merits of their own particular ampli- 
fiers. Yet, many people who would 
like to enjoy good music reproduc- 
tion have been prevented from doing 
so by the relatively high cost of the 
components (especially the output 
transformer) required for the con- 
struction of most good amplifiers. 
Other discouraging factors have been 
the need for hard-to-get-items such 
as matched resistors and condensers 
or balanced tubes 

To circumvent these obstacles, the 
engineers of Allied Radio have de- 
signed an amplifier kit whose per- 


Fig. 2. Relative frequency response at 
various settings of the tone controls. 


A’PREAMP ONLY OR 
PREAMP THROUGH AMP -CONTROLS 
Flat 

GB PREAMP THROUGH AMP -BASS FLAT, 
TREGLE MAX 

C PREAMP THROUGH AMP -BASS MAX, 
TRESLE MAX 
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Construction details 


on a compact, single-chassis 10-watt 


amplifier which is built of standard, non-critical parts. 


formance rivals that of some of finest 
commercial units, at a small fraction 
of their cost. Furthermore, the cir- 
cuit designed to use standard 
parts with commercial tolerances and 
requires no adjustment It is easily 
constructed with a minimum of tools 
and is so flexible that it can form the 
basis of almost any high quality music 
system 

While the cost of building this am- 
plifier is less than $25.00, its per- 
formance will please even the most 
discriminating listener The charac- 
teristics, as measured on a model built 
with standard parts, are shown in 
Table 1. While these specifications 
may vary slightly in other models 
depending upon the actual values of 
the parts used, they will closely ap- 
proximate those of the original unit 
if the parts are within standard toler- 
ances 

How was all this accomplished? No, 
there are no new or trick circuits, but 
the over-all unit indi- 
vidual circuits, each designed to com- 
pensate, to some extent, for the defi- 


was 


is composed of 


Table 1. Electrical specifications on unit. 


Freq. Resp 1 db 30-20,000 cps (not 
measured above 20.000 cps) 
Less than 5% @ 1 w., 100- 
10,000 cps 
Less than 1% @ 10 w., 80- 
5000 cps 
Less than 1% @ 10 w. (60 
and 2000 cps at 4:1) 
Amplification 5 v. input full 10 w. output 
(without preamp) @ 1000 cps 
Hum and Noise 68 db of max. power output 
Tone controls: Bass boost to 13 db. Bass at- 
tenuate to 9 db. Treble 
boost to 10 db. Treble at- 
tenuate to 14 db @ 10,- 
000 cps. 


Harm. Dist.: 


Int. Dist.: 


ciencies of others. Some of these cir- 
cuits are of interest because they are 
not generally employed in other am- 
plifiers. Among the unusual features 
of the circuit is the use of a direct- 
coupled amplifier stage and a positive 
feedback loop in addition to conven- 
tional negative feedback. The effects 
of these will be discussed in greater 
detail later 

The complete amplifier consists of 
6 tubes, including the rectifier. The 
power supply, power amplifier, and an 
equalized preamplifier for magnetic 
cartridges are all on a single chassis. 
The parts layout was so designed that 
all of the components comprising the 
equalized preamplifier are grouped 
together on one side of the amplifier. 
This was done purposely so that the 
preamplifier can easily be omitted in 
the event that the unit is to be used 
in conjunction with a radio tuner and 
a crystal phono cartridge only or if 
your tuner already incorporates a pre- 
amplifier. (Many of the better 
are so equipped.) To keep the cost to 
a minimum all switches, except the 
“on-off” switch, were eliminated. In 
view of the fact that most radio 
tuners are provided with a “radio- 
phono” switch, the use of a selector 
switch on the amplifier would be an 
unnecessary duplication. Furthermore, 
the preamp section of the amplifier 
has its own input and output jacks 
making it simple to use the selector 
switch of the tuner by connecting 
the preamp’s output to the phono in- 
put of the tuner whose output, in turn, 
is connected to the tuner input of the 
power amplifier. 

The equalized preamplifier consists 
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tuners 


of both sections of a 6SL7GT tube. 
The 39,000 ohm input resistor, R,, is 
a compromise value which will pro- 
vide a satisfactory cartridge load re- 
gardless of the type of magnetic 
cartridge employed. For optimum re- 
sults, however, it is suggested that the 
value of this resistor be changed to 
equal the recommended load resistance 
for the cartridge to be used. Proper 
record equalization is provided by C 
R;, C,, and R,; in a frequency discrimi- 
nating feedback circuit. The voltage 
appearing at the plate, pin 2, of Vue 
is impressed across C,, R:, and R, in 
such a way that the portion appear- 
ing across the cathode resistor R,, is 
in phase with the signal at the input 
grid of Vu. This, in effect, cancels a 
portion of the input signal that 
the voltage at the plate, pin 2 of 
Vie is smaller. The reactance of 
C, increases as the frequency of the 
signal decreases, thereby making 
the signal-opposing voltage across 
R, smaller as the frequency is low- 
ered. This, in turn, permits greater 
amplification at low frequencies and 
provides the low frequency 
required for proper equalization 
The reactance of C, is so high at the 
low frequencies that it does not affect 
the performance. As the frequency in- 
creases, however, the reactance of C, 
becomes smaller and, since C, is in 
shunt with R,, this parallel combina- 
tion decreases in impedance and per- 
mits more high frequency voltage to 
be applied to R:. As a result the fre- 
quency response curve drops off 
sharply at the higher frequencies 
Frequency response curves of the 
preamplifier and amplifier are shown 


so 


boost 


Fig. 4. Complete schematic diagram 


in Fig. 2. Curve A _ follows the 
standard recommended by the Audio 
Engineering Society and provides cor- 
rect equalization for long playing and 
new 78 rpm records. Some of the older 
78 rpm records, however, do not have 
high frequency pre-emphasis. A _ no- 
ticeable loss of highs would result if 
such records were played through this 
preamp circuit. If the builder's 
ord collection contains the older type 
of 78 rpm records it is suggested that 
a switch be added to the preamp in 
order to cut out the high frequency 
de-emphasis condenser C,. The preamp 
can then provide flat reproduction for 
all records (including the necessary 
bass boost below about 500 cps.) A 
diagram showing the added switch is 
given in Fig. 3. 

The signal voltage at the output 
of the preamp is applied to the tuner 
input of the main amplifier by means 
of a jumper made of shielded wire. It 
is amplified by V.«s and impressed 
continuously variable tone 
network. Flat frequency re- 
is obtained when the variable 
arms of the tone controls are in the 
center position. Boost and attenuation 
are provided separately for both bass 
and treble frequencies. 

Additional amplification is provided 
by Vex, and by Vu which is direct- 
coupled to the phase inverter V,,. Note 
that there is no condenser between the 
plate of Vu. and the grid of Vy». The 
grid of Vis, therefore, is at the same 
positive potential with respect to 
ground as the plate of Vis. The proper 
bias for V.» is obtained due to the high 
value of the resistor in its cathode 
The plate current of Vw flowing 


rec- 


across a 
control 
sponse 


 ,100 ¢3}] 002 
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Fig. 3. Adding a s.p.s.t. switch to the pre- 
amp. Open switch to play 78 rpm records. 
close to play LP’s or new 78 rpm records. 


through R» makes the cathode end of 
this resistor more positive than the 
plate voltage of the previous stage, 
thereby making the grid less positive 
than its cathode. This arrangement 
eliminates the need for a_ blocking 
condenser between Vix. and Vis, and 
consequently improves the low fre- 
quency response of the system 

The phase inverter, Vis, has very 
little gain due to the large value of 
R» and the degeneration which re- 
sults. However, it accomplishes its 
prime purpose of applying equal volt- 
ages of opposite polarity to the output 
tube grids. 

The output transformer is an espe 
cially designed unit (available from 
Allied Radio) having good low fre- 
quency response, yet, in keeping with 
the rest of the amplifier, its cost is 


of the 10-watt amplifier with an optional preamplifier circuit for magnetic cartridges. 


139,000 ohm, 2 w. res. 


(see text) 
——2200 ohm, 2 w. res. 

w» Ra Rs, Rr, Rio, Ror—100,000 ohm, ¥, 
res. 


—10 megohm, VV, w. res 


‘ 
megohm pot (vol. control) 


— 
_ 2 res. 


-270,000 ohm, \y w. 


R 
R 
R 
R,—1 
R,— 1 
R 2700 ohm, 2 w. 
R,,, R res. 
R 1 megohm pot (bass control) 
Rig—22,000 ohm, Vy w. res. 
R,,—1 megohm pot (treble control) 
Rig—4700 ohm, 2 w. res. 

PREAMP ! 


eonccoesocereere 


op 
©! C44 


as 


7 1 megohm, 


SOOz zm zz zee 


1500 ohm, Vy w. 


, Ror 3 3,000 ohm, 


47,000 ohm, ‘> w. res. 


= 


—15,000 ohm, 1 w. res. 
220,000 ohm, “2 w. res 
250 ohm, 5 w. wirewound res. 
2200 ohm, 2 w. 
7500 ohm, > w. res. 


res. 


—20 pfd., 330 v. elec. cond. 


—.01 ufd., 400 v. cond 


. Co—.002 wid., 400 v. cond 


POWER AMP 
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| 
| 
| 
| 
| 
| 
| 
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! 
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s——400 pufd. mica cond. 

» Ca, Cr, Crr—.02 wfd., 400 » 

y—10 pfd., 450 v. elec. cond. 

or Cyw—250 pufd. mica cond. 

e005 wid., 400 v. cond. 

g—20 ufd., 4350 v. elec. cond. 
rn Cur—.05 pfd., 400 v. cond. 


cond, 


Cc 
Cc 
C 
€ 
C 
C 
Cc 


c ~$0 wid, 430 ». elec. cond. 

Cie 80 pfd., 475 v. elec. cond. 

Cour 350 wid., 50 v. elec. cond. 

Ju Ia Je—Phone jack 

5s S.p.st. toggle switch 

T,—Power trans, 3350-0-350 +. @ 
@ 3 amps; 6.3 ». «4. @ 4.7 


120 ma.; 
amps 


T —Output trans, 8000 ohms c4. plate-to-plate 
to 6-8 ohms ( Allied No. RK-148) 

PL,—6.3 volt pilot lamp 

V,—6SL7 tube 

L Vy—6SN7 tube 

VV. ¥ 6V6 tube 

Ve—SY3 tube 
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Frequency response of the entire amplifier. 


See legends on curves for details. 
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Fig. 6. amplifier. 
relatively low as compared with other 
high quality transformers. 

The power supply consists of a 
power transformer, a full-wave recti- 
fier, and several RC filter sections 
These provide excellent filtering as 
well as decoupling for the various 
amplifier stages. 

A novel feature of the amplifier is 
the use of both positive and negative 
feedback. It is a well-known fact that 
the use of negative feedback in- 


Fig. 8. Under chassis view of amplifier. 
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Fig. 7. Intermodulation distortion of unit. 
creases the frequency response of an 
amplifier and considerably reduces 
distortion. In doing so, however, it 
materially the gain of a cir- 
cuit resulting in the need for addi- 
tional stages of amplification, or re- 
quiring a higher signal input for a 
specified power output. The use of 
positive feedback increases the gain 
of this circuit to the point where a 5 
volt signal input will provide the full 
10 watts of power output. Further- 
more, it makes possible the 
more negative feedback than 
ordinarily be practical. 

The question might arise: “If nega- 
tive feedback decreases distortion and 
increases bandwidth, would not posi- 
tive feedback have the opposite ef- 
fect?" The answer, of course, is “yes,” 


reduces 


use of 
would 


This layout should be followed closely. 


but almost all of the distortion of a 
properly designed class A amplifier 
originates in the output tubes and the 
output transformer. The obvious rea- 
son for this is that the level of the 
signal applied to tubes before the out- 
put tubes is relatively small and does 
not drive these tubes into the objec- 
tionable non-linear portion of their 
characteristic curves 

Now, looking at the circuit, Fig. 4, 
you will note that the positive feed- 
back is applied from the grid of the 
output tube to the cathode of the sec- 
ond stage of amplification. (The first 
stage of amplification merely compen- 
sates for the insertion loss of the tone 
control circuits.) This means that ac- 
tually 3 stages with negligible distor- 
tion provide extra signal amplifica- 
tion. The negative feedback, on the 
other hand, is taken from the secon- 
dary winding of the output trans- 
former and is applied to the cathode 
of the 3rd amplifier stage. This feed- 
back loop, therefore, encompasses 
those stages where distortion is great- 
est, and the benefits of negative feed- 
back are most needed. 

Construction of the amplifier is rel- 
atively simple. The 7x13x2 _ inch 
chassis is large enough to accommo- 
date all parts without crowding, and a 
pre-punched chassis is available from 
Allied Radio, if desired 

All ground returns are made to a 
common bus which is grounded to the 
chassis at the tuner input jack. This 
insures circuit stability and minimizes 
hum due to ground loops. If the bot- 
tom side of the chassis is painted it is 
essential that the paint be scraped off 
in the vicinity of the input jack so 
that a good chassis ground will result. 

It is essential that the secondary 
winding of the output transformer be 
properly phased, or violent oscillation 
will result. If this occurs when the 
amplifier is first turned on, merely re- 
verse the two green (secondary wind- 
ing) leads from the output trans- 
former. The lead that was connected 
to ground would now be connected to 
pin 6 of the speaker socket. The lead 
that was connected to pin 6 would 
now go to ground. 

Notice that a wire jumper must be 
connected from pin 2 to pin 5 of the 
speaker plug to complete the a.c. line 
circuit. The speaker is connected from 
pins 1 to 6 of the plug. This prevents 
the application of power to the ampli- 
fier unless the speaker is actually 
connected—a safety feature which 
protects the output tubes and trans- 
former from accidental damage 

If an output transformer other than 
the Allied unit is used, it may be nec- 
essary to change the value of the 
feedback resistor, Rw 

The output transformer was de- 
signed for use with a speaker having a 
6-8 ohm voice coil. A wide variety of 
high-quality speakers are available in 
varying price ranges and the builder 
should consider the best possible 
speaker, consistent with his budget, 
in order to take full advantage of the 
excellent quality of the amplifier. -}- 
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HE only excuse for high fidelity is 

enjoyment. If all the test equip- 

ment in the world says it's ultra- 
super-high fidelity and the thing 
doesn't sound right (and, these days, 
look right!) then it just isn’t fidelity, 
ultra-high or otherwise 

Fidelity means faithful. Live with 
your Fletcher-Munson then; 
but let the ears.-and eyes—-be your 
criterion, not a piece of graph paper! 

If you've got a least 
four walls, you can find a place to put 
which comprise a 
high fidelity system and without tak 
ing a second mortgage Build your 
own? Maybe. We did that for fif- 
teen years and there was always some 
little bug that neve1 
out. At least in the tuners! 
“The Compleat Fidelity’ came 
along we decided to buy the tuner and 
the TV chassis—-and maybe build the 
ampli-ier 

We decided what we wanted and 
then rebuilt the house! This is indeed 
the drastic approach to high fidelity, 
but you can see from the photograph 
that installing the stuff in the wall 
does require some modifications. You 
can cut a hole and stick it in, or build 
a new 
bookcase handy, that might solve the 
problem 

tefore you cut that hole, decide 
what you want. In our case, the fol- 
lowing: Tuner; Craftsmen RC-10. TV 
Craftsmen TV-200 Amplifiet : 
we built our own, but almost any 
issue of RADIO & TELEVISION News will 
contain vlans covering a wide choice 
of high-quality units. Speaker; West- 
ern Electric 728-B, mounted in our 
own baffle-box in the wall! tecord 
Player; Webster-Chicago 127-270, with 
G-E RPX-050 head and diamond stylus 
(Our tape machine is a modified Ger- 
man Magnetophon R-23—but there are 
plenty of domestic units available.) 

You'll have your about 
these, of course; but this choice repre- 


curves, 


house, or at 


the components 


really got ironed 
So when 
idea 


wali. If you've got an ancient 


Chassis 


own ideas 


sents our best buys. To be honest, 
we've already modified the commer- 
cial units These modifications and 
details of the speaker housing will all 
be covered. Information on a cascode 
improve even the TV-200 
and vertical retrace blanking will be 
given next month while a _ variable 
equalizer for the RC-10 will be cov- 


ered the following month. 


booster to 
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FIDELITY 


Over-all view of “The Compleat Fidelity.” 


The cabinet measures 58°4"” long, @ 


41%” high. with the panels on either side of the television set 19" wide. The 
sections housing the RC-10 and its vent and the record player and its vent are 


19%” high. 
rrr : 9 
pe 


Locations of other units in the system are clearly indicated. @ 


Tv-200 } 


RECORD 
PLAYER 


RECORD 
STORAGE 


[vent] TAPE MACHINE AND STORAGE 


Part 1. One man's ideas on what constitutes an ideal home 


sound system. Details on various parts of the installation 


are provided in this and subsequent issues of the magazine. 


Now, you can cut that hole. A cer- 
tain amount of ingenuity, and per- 
taste, will dictate not only the 
arrangement but the decorative effect 
We housed the units on shelves of as 
1x4 
inch white pine; and the entire “hole’ 
is lined with this same 
board. This is a must if you have, oi 
have, fire insurance. Many 
cities have specific ordinances regard- 
ing electronic gear installed in wall 
cavities, so better check this first 

The front panels of our installation 
inch which is 
glued ordinary burlap, or “gunny 
sack,” and then painted. We used a 
light grey on the burlap and accented 


sonal 


besto-cement board supported by 
Cemesto 


want to 


are 4 Masonite, ove1 


Fig. 1. Details for building and mounting 
the wall baffle to house W-E 728-B speaker. 


TO FLOOR 


the supporting 
in Iris Green 


1x4 inch wood strips 
The book cases which 
run each side of the installation were 
painted Iris Green, and a final 
was gold knobs on the doors 
player 
with 


also 
touch 
and record 
harmonize 
and TV 
The end of any high fidelity 

is the speaker and its enclosure 
Compleat Fidelity’ 
and we 
living 


compartment to 
those of the tuner 


system 
The 
went a little afield 
hacked a few studs out of the 
wall and mounted the 
whole thing up and out of the way 
The Western Electric 728-B is a 12 
inch direct radiation, shallow 
permanent magnet speaker 
you condemn the singlk 
these days of multiplk 
wooters 


room 


cone 
Before 
speaker in 
cones, tweeter 
and eccentric “waffle-boffles 
consider that this 12-inch job will han 
dle 30 watts 
weight 


continuously has a 
(almost all magnet) of 17 
lot of other un typ 
Mounted in a total 
least 3 
anything you 
walls of your 


pounds, and a 
ical specifications 
ly-enclosed box of at 
feet it will reproduce 
can hear and shake the 
neighbor's house! 

We did a little advance 
ing with some other 12 
speakers to 


cubic 


experiment- 
and 15-inch 
arrive at the optimum 


(Continued on page 148) 
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By 
MAJOR EUGENE F. CORIELL, 
USAF 
Radio-TV Technical Officer, AFIS 


School came to have a radio stu- disc recording facilities. Rack 2 includes most of the rack-mounted elements com- 
dio facility is a long and perhaps mon to both disc and tape channels. Rack 3 carries the tape recorder and also the 
even intriguing story, told elsewhere reverberation generator and the sound-effects filter. These last two items are so 
of a succession of studios built at a located in order to make their panel controls easily accessible to the operator at 


The pres- adjacent console. Staff Sgt. Joseph A. Keddie, chief technician. adjusts levels. 


Hes: the Armed Forces Information Fig. 1. AFIS control room “A”. Rack 1 next to cutting lathes contains limiter and 


series of bases and posts 


ent article is the story of the current 


end-product of this saga. AFIS isone Armed Forces Information School's audio-video installation 


of five joint schools operated directly 


under the Department of Defense, and qt Fort Slocum provides studio facilities for trainees. 


its top command is rotated among the 
military services. The present com 
mandant is Rear Admiral Thomas H Conveying information about the serv- raphy, public speaking, conference and 
Binford. The school is located at Fort ices to the public, and (2) Interpreting panel techniques, and special events 
Slocum, an island off the shores of the military to its own personnel. Al- These two curricula are known re 
New Rochelle in famed Westchester lied with this latter mission is the — spectively as Public Information (PI) 
County. New York. The students. like teaching of the administration of mili and Information and Education (1 & E) 
the staff and faculty, are officers and tary education programs, Among other Radio is taught by lectures, demon- 
enlisted personnel of the Army, Navy subjects, the instruction covers the strations, practice in program writing, 
Air Force, and Marine Corps. Instruc use of the various information media and actual production. Students re- 
tion is given in two main fields: (1) press radio and television, photog- ceive no electronic or technical in- 
struction except as regards operation 
Fig. 2. Portion of studio grounding diagram. All amplifier chassis are grounded to of small portable tape recorders lo 
their racks. In general, shields of cable pairs inside the racks are soldered to their provide necessary laboratory facilities 
jack frames which are bonded to the rack. External or cross-connecting pair shields for student shows, there is a complete 
are grounded at one end only. The microphone circuit shown illustrates these studio plant modeled after commer- 
principles, the mike case not being considered a ground. Grounds are removable. cial facilities and operated and main- 


tained by enlisted staff technicians 
MAIN GROUNDING CONDUCTOR — The floor plan is shown in Fig. 3 


There are two main studios 25 by 35 
feet, each with its own control room 
and announce booth; a small practice 
and audition studio, an office, and a 
maintenance shop. There is no trans 
mitter, all student shows being re- 
corded on tape or disc 
The studio plant was laid out pri- 
marily for broadcasting and recording 
but with an eye toward television. As 
seco a result, space allocation and conduit 
systems will permit possible future 
SS Sas SS pat installation of basic video gear with 
a: Ee es aan minimum rearrangement of the instal- 
me RACK 2 lation. However, since the cost of TV 
camera chains is prohibitive, televi- 
= sion is taught at present by lectures, 
STATION GROUND = : training films, and field trips to near- 
vais te CONE STU ornorere TV studios. Meanwhile, we are 


STUDIO PROPER by 
working with a standard Auricon 


RACK 2 GND 


RACK 2 RACK 2 
TERMBAL be oy 


= 


GNO TERMINAL STRIP 
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16 mm sound motion picture camera 
and a Maurer film recorder in prep- 
aration for teaching television studio 
and newsreel production by student 
participation, analogous to our pres- 
ent method of teaching radio. Both 
the camera and the film recorder can 
be fed directly from their own micro- 
phones out on location, or from the 
audio console in the studio through a 
pad and associated matching trans- 
former. 

The over-all plant was designed to 
standard broadcast. specifications 
Walls between studios and control 
rooms and between the two back-to- 
back control rooms are of double cin- 
der-block construction enclosing an air 
space. This is one of the 
“discontinuous structure” 
in acoustic literature for 
insulated walls 
paned and mounted in double sound- 
isolated frames 
control rooms is given by sound-insu- 
lated opening from a sound 
lock. Since the studios were designed 
primarily for speech, the 
tion time-vs-frequency 
was chosen to provide somewhat less 
liveness than the classical Morris- 
Nixon curves* would indicate for a 
studio of 8000 cubic foot volume. The 
designed reverberation time -the time 
required for sound to decay 60 db 
averaged over the frequency range of 
100 to 5000 cycles is approximately .64 
This provides considerably 
more liveness than many speech stu 
dios, with consequent improvement in 
the naturalness of voice reproduction 
The ambient or no-program noise level 
at microphone height 
to 35 db Less than 3 
is contributed by the 
air-conditioning duct 
embodies the usual 
measures such as duct linings, limited 


types of 
prescribed 
sound- 
Windows are double- 


Access to studios and 
doors 


reverbera- 
characteristic 


second 


ranges from 30 
db of this total 
hiss from the 
system which 
sound-isolation 


Fig. 5. Simplified block diagram of AFIS studio “’B.” 


air velocities, canvas duct couplings, 
etc.* 


General Audio Layout 


Except for the turntable inputs and 
monitor speaker outputs of the con- 
soles, all wiring throughout the plant 
is balanced to ground. In the case of 
amplifiers and other components con- 
structed unbalanced as a manufactur- 
ing convenience, balancing was simply 
a matter of lifting an input or output 
connection from the chassis. However 
some amplifiers with unbalanced out- 
puts are designed with the output 
transformer secondary as part of a 
feedback loop. In such cases, the 
choice is either to add an isolation 
transformer or to run unbalanced. We 
chose the latter with the console 
monitor amplifier output since it was 
immaterial whether the monitor speak- 
ers were balanced or not. A balanced 
installation is certainly more expen- 
sive from a first-cost viewpoint; how- 
ever, we feel this is more than com- 
pensated for by the greater freedom 
from crosstalk, r.f. interference, noise 
and amplifier instability. The ground- 
ing system shown in the diagram, Fig. 
2, was laid out with considerable care 
particularly to preserve these advan- 
tages 

Circuit wiring throughout the plant 
is divided into three level groups, to 
avoid crosstalk. The low-level group 
circuits ranging from minus 
60 to minus 30 dbm, which includes 
microphones, turntable pickups, turn 
table preamplifier inputs, ete rhe 
zero-level group, from zero to plus 
30 dbm, covers remote lines, cue feeds 
and console and tape recorder line 
outputs. The high-level classification 
includes all above plus 30 
dbm speakers and 
disc heads While 
hole in the 


Carries 


circuits 

monitor 

cutting 
obvious 


such as 
recorder 
this leaves an 


@ AUDITION ROOM 


as) ———+p— 28 — 


Fig. 3. Floor plan of AFIS radio studio 
installation. Each studio is 25’ x 35’. The 
announce booth for studio “B” doubles 
as an audition studio and contains a 
scaled-down version of the main control 
room equipment. Trunk lines of all three 
circuit-level groups tie all rooms, in- 
cluding office and shop. to both control 
rooms for maximum operational flexibility. 


COMBOLE 


Fig. 4. “Normal-through” jack connection 
often used in b.c. operations. No patch- 
cords are needed for ordinary operation 
as components are connected together 
through auxiliary or “normal” contacts on 
jacks. Inserting a cord in either jack re- 
moves the associated component from cir- 
cuit and makes it available on cord for 
testing or emergency reconnection. The 
system works equally well with either 
single or double-type jack assemblies. 


level spectrum from minus 30 to zero 
dbm, the few circuits in this category 


(Continued on page 199) 


Direction of signal travel is from left to right except as otherwise indicated by heavy 


arrow. Console is connected to microphones, limiter. etc.. via “normal-through” jacks. Note that tape recorder can be played back through 


console by way of “normal” contacts on one of the remote line input jacks. 


All dbm circuit levels shown are 10 db above program peaks. 
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Fig. 1. Over-all view of the author's “Elec- 
tronorgan.” It is housed in an old organ 
console which was purchased for 60 dollars. 


Part 1. A three-part series covering a musical instrument 


that really sounds like a pipe organ. Because standard 


chassis construction is used, it is not hard to build. 


Fig. 2. Block diagram of the “Electronorgan.” The entire construction is represented. 


SOOM OUTPUT TO 
POWER AMP & SPEAKERS 


}—sJOREAT KEY S }—ol4 @ GREAT STOPS }—o 


@ PEDAL STOP 


1@ PEDAL STOPS 


STOP FILTERS 


VIBRATO CONTROL 


By RICHARD H. DORF 
Audio Consultant 


S THE writer has f¢ 

reading letters whicl 

mail sacks, there is tremendous 
interest among electronic enthusiasts 
in the construction of electronic mu- 
sical instruments. The expressed pref- 
erence of a large majority of this 
group is for details enabli them to 
build a complete electroni ) 
preferably one which sounds an 
ates like a pipe organ 

The big snag has beer ip to now 
that although there exist comme 
cially manufactured organs which con- 
form to the desires ol amateur 
builders, they all contain special parts 
which make construction of an ama 
teur counterpart all but impossible 

In building the “Electronorgan” the 
writer satisfied two desires. The first 
was to design and construct an instru- 
ment for his own use; and the second 
was to make available complete in- 
structions for the many amateurs who 
would like to do the same The sec- 
ond purpose was kept in mind through- 
out the design. As a result, the organ 
contains completely standard parts, all 
of which are available from ordinary 
sources without special orders or pre- 
mium prices 

The “Electronorgan” is not 
tronic engineers toy yn the 
trary, it is first of all a fine musi 
instrument capable of competing 
against most of the medium-sized pipe 
organs found in churches and concert 
halls in the United States. Its tone 
qualities are uncannily imitative of 
genuine pipe-organ sounds and its out- 
put volume, depending solely on the 
associated power amplifier and speak- 
er system, can be adapted for a small 
home or a cathedral While it will 
take a good number of hours to build 

perhaps two or three hundred-—-it is 
a good job for a radio technician or 
hobbyist because nine iths of the 
work is standard electronic chassis 
construction. The cost of the parts, 
depending on whether purchased new 
at standard prices or bought as sur- 
plus, may run between $150 and $400 

From the performance standpoint, 
the specifications of the “Electron- 
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are as follows. There are two 
manuals (though additional ones may 
be added without major design 
changes), and a 32-note pedal clavier. 
There are 24 stops, 12 for the swell, 8 
for the and 4 for the pedal. 
There are two couplers, “Great’’-to- 
“Swell” and “Pedal’-to-“Great.” “Vi- 
brato” is available, with two speeds. 
expression pedals are 
vided for “Swell” and “Great” 
uals, with the pedal clavie1 
controlled by either “expression” pedal 
at the flick of a tab. If a “crescendo” 
pedal is on the console used, it can be 
connected with no design changes 
While these are the 
of the writer's organ 
build the instrument may 
crease the 


organ” 


great 


Separate pro- 
man- 


volume 


specifications 
others who 
vary or de- 
without de- 
manual may 
instance, without pedals 
a small toe-pedal board. Some 
constructors may want 
than 24, more 
single 


specifications 
changes. A 
be used, for 
or with 


sign 


single 


fewer stops 
couplers or 
pedal 
Any specification up to the maximum 
may be fulfilled without 


the design itself 


fewer, a 


expression and so on 


changes in 


What is in the "Electronorgan"? 


Fig 
console 
the 
was purchased for 
repall 


stop 


1 is a photograph of the writer's 
This 


controls of a 


console, once 
Moller pipe organ, 
$60 from an organ 
with manuals, 
knobs, pedal bench It 
the entire “Electronorgan” 
with the exception of the power ampli- 
fier and speaker 
Separate 

The block diagram of 
serve as an intr 


housing 


man, complete 
and 
houses 
which 


system are 


Fig. 2 will 
oduction to the “Elec- 
The heart of the 
tone-generatol 


tronorgan’s” innards 
organ is_ the 
which 
for each of the 


chromatic scale 


system 


consists of twelve chassis, one 
the 
Each chassis, such as 
Fig. 3, generates all 
note for the organ, 
the A’s. The twelve 
generators are powered by a supply on 


a separate (Figs. 11, 12, 13), 


twelve tones in 


the one shown in 
the octaves of one 


for instance, all 


chassis 


Fig. 4. “Expression” pedals. 


AN 
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Pedal on right is not connected. 


Fig. 3. One of the tone generator chassis. 


which also includes the 5-8 cps vibrato 
oscillator 

The outputs of all the tone-genera- 
fed to a plugboard 
purpose is to distribute the 
tones to the key-switch assemblies. As 
the tones emerge from the generators, 
all the C’s are together 
C-sharps, and so on. The 
grouped in the plugboard so that 
the notes for each of the 
taves together the C through B 
for the lowest octave, etc 

Each manual and the pedal clavier 
key-switch assembly so ar- 
that when a 
contacts 


tor chassis are 


whose 


as are all the 
tones are re- 


seven o6 


are 


has a 
ranged 
three 
separate 
assembly If 
pressed, for instance 
die-C is sent to 
that for an 
the 4-foot 


octave 


key IS 
close to send 
the output of 
middle-C 
the tone ol 
the 8&-foot 
higher is 
and that for an 
sent to the 16-foot 


pressed 
three 
the 


key is 


tones to 
the 
mid 
output 
octave 
output, 
below Is 


sent to 


output 

From the three key 
bly outputs the tones go to 
which 
filters which 


switch 
the 


assem 
filter 

contains all the RCL 
alter tone quality in a¢ 

cordance with the requirements of the 
organ Each stop consists of a 
filter whose input is connected to the 


board 


stops 


Fig. 5. Close-up 


= == - a i orae 
bdady FOO OOO Oe — 1 


Twelve are required to cover 85 notes. 


output of the appropriate key-switch 
assembly.—“Great,” “Swell,” or “Ped- 
al”--carrying the appropriate tone 
register [Coe mw 

The output of each 
one contact ol 
When a 
the 


filter 
a normally-open relay 
knob on either 
Fig. 1) 


closed 


goes to 


side of 
is pulled, a 
set ofl This 
the appropriate relay, allowing 
coming through the associated filter to 
One of the 
circuits the vibrato 
giving 


stop 
console (see 
contacts is closes 


tone 


pass to the preamplifier 
knobs hort 
when it is pushed in 
“on-off” control of vibrato 
The preamplifier 
board 


stop 


oscillator 


filter- 

and 
‘each separately controlled by 
a wirewound volume-control 
meter 


also on the 
has two inputs for “Swell 
Great 
potentio- 
the 
pedals which can be seen 
(The right the 
pedal which the 
as purchased but yet 
The the 
pedal filters may be connected so as to 
the 
change- 
the 
panel 
above the 
The coupler 


actuated by one of two 
‘expression 
in Fig. 4 


“crescendo” 


pedal is 
was on 
has not 


outputs of 


console 
been connected.) 


be volume controlled by either 


“Swell” or “Great shoc the 


flicking one of 
the coupler 
just 
Fig. 5 


mace by 
switches on 


ovel Is 
tablet 
which 
uppet 


can be seen 


manual in 


organ manuals showing various controls. 


por eer oF vee ee eee eS 


panel also holds the main power- 
switching button, a pilot lamp, vibrato 
speed control, and two couplers, of 
which more later. 

The outputs of the two potentio- 
meters are mixed and further ampli- 
fied. The output of the preamplifier 
furnishes enough voltage to drive a 
conventional power amplifier at an 
impedance of 500 ohms. Two switched 
outputs are provided, selected by a 
coupler panel tab, and a bridging 
headphone jack with its own volume 
control is provided as well. The pre- 
amplifier includes a_ potentiometer 
controlling over-all volume which may 
be preset for the desired output level 
maximum. The preamplifier and out- 
phaser (explained later) are supplied 
by a power chassis which is separate 

Generator Chassis 

Fig. 6 is a schematic diagram of one 
of the twelve tone-generator chassis, 
all of which are alike except that the 
C chassis has an extra divider to add 
the necessary extra C (due to the fact 
that each manual has 5 octaves plus 
an extra C). While the generator cir- 
cuit used in the “Electronorgan” 
might not be suitable for commercial 
quantity production because of small 
tolerances in the tuning condensers, it 
is satisfactory for individual construc- 
tion since it uses completely standard 
parts throughout and furnishes the 
excellent saw-tooth waves necessary 
for good brilliance with the stop-filter 
system to be explained later. The gen- 
erators provide seven octaves and one 
note—85 notes in all—giving full 16’ 
and 4’ ranges. Each chassis, as dia- 
grammed in Fig. 6, provides seven 
tones, except for the C chassis which 
gives eight. 

The master oscillator for the chassis 
is Vis, connected as a standard feed- 
back oscillator. The transformer, 7), 
is a Stancor A-3877 output trans- 
former, with the primary connected to 
the plate. The secondary is connected 
to the grid, providing the feedback. No 
alteration need be made in the trans- 
former. The plate is tuned by the 
combination of fixed condenser C, and 
variable condenser C:, which gives a 
range of something under three semi- 
tones, enough to allow precise tuning 
even with pianos or other standards 
which are not exactly up to pitch. The 
twelve master oscillators are tuned to 
the frequencies from C2 (2217 cps) to 
C (4186 cps.). 

The output of the master oscillator 
is coupled through C, to the grid of 
Vis, Which acts as a cathode follower. 
The output from its cathode through 
C; is the same frequency as that of 
the master oscillator and for all the 
twelve chassis gives the highest octave 
on the organ. 


AWNO Sigsvn> 8.01 2, 
z £205 -£10' 


iin 


“Cc 


chassis used in the construction but eleven of 


the generator chassis. 


used on 


symbol are 
There ss only one 


marked with this 
chassis only. 


“Cc 


*liems 
the 


cone $024 
C” CHASSIS ONLY 


con 


plug 
8 cop- 
neon 
nec 


of 


area where 


S¢ 


silver 


male 
~~? 


bare 
envelope 


capacitance 


ohms to 4 ohm 


It. 


11 
neon lamp. 


50K 


text) 
-6SL7GT tube 


chassis-mounting 


—NE-S1 


T,—Audio output trans 


A-3877) 


* 
7 


wound around 


NE 


-6-pin, 
wire 

Increase 

with Microcircuits’ 
(Stancor 


Le, Ls, Le, Le, Le L:* 


(Cinch-Jones P-306-AB) 


ducting paint ( see 


P 
per 
lamp. 
essary 
¥.c. 

Vy, Ve 


P 
L, 


Select for 


RI? 


RI6 


308 


chassis-mounting female 
5 8-AB) 


(Cinch-Jones 


&-pin, 


sO 
socket 


SO 


Re *—15,000 


Rs 


»~*—470,000 ohm, 


Ry *—680,000 ohm, 


cond 
air trimmer 


var. 


ar 
Fig. 6. Complete schematic of one of the 
tone generator chassis, plus the “C” chas 
sis. Eleven of the regular generators and 
one of the “C” chassis are required. P 
through P,, go to SO, (Fig. 11) indirectly 
through acommon bus. Sockets SO, through 
SO., are connected to the plugboard to be 
described in second part of this series. 
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putd. 


y-—.01 ufd., 400 ». 
—250 


#0-210V WITH VIBRATO 


R,— 100,000 ohm, ' 


c 


Vis. also has a plate load resistor 
from which synchronizing voltage is 
taken for the first frequency divider. 
The first divider is an ordinary neon- 
lamp relaxation 
of NE,, Cy, and the series value of R 
and R,.. The neon oscillator is tuned by 
condenser C, to a frequency slightly 
one-half that of the master 
oscillator. L, is a single turn of No. 28 
wire wound around the 

lamp It couples 
obtained from the 
plate of V capacitively to the elec- 
trodes of the lamp to make the lamp 
fire once for every 
“kick At the 


chro 


oscillator consisting 


less than 
bare co} per 


bulb of neon 
enough voltage 


the 


two synchronizing 
same time, the 
injected in this 
sufficient to be detectable 
output of the neon oscillator, 
good saw-tooth at 
red frequency in the next-to- 
octave ol the organ rhe 
indebted for this method of 
Robert M. Strass- 
ner, who suggested it in somewhat dif- 
ferent form in the January, 1951 issue 
of “Lf fronics 
In the neon 
value of R; and R 
free-running frequency 
is split, however, to certain 
proportion of the saw-tooth output to 
be fed to the grid of JV cath- 
ode follower The proportioning ol R 
and FR, is such as to allow a maximum 
of signal to the grid without 
causing clipping in the tube. The out- 
pearing at the cathode of V2, 
highest octave of the 
is also plate-loaded to pro- 
voltage for the 
der, the relaxation oscillator 
NE:, C,, and Rw-R 
dividing 
the 
tone 


syn- 
vation voltage 


not 


which 
the d 
highe t 
writer is 


furnishes a 


sym onization to 


total 
the 


resistance 


the 

determines 
The 

allow a 


oscillator 


also a 


pass to 


put 
is r 
organ. \ 
vide 
next 
formed by 
This 
ried on 


string, the 


next 


synchronizing 


same car- 
the 
being produced 
ithode-follower1 
from (¢ 
On the 
extra 


process Is 
through remainder of 
lowest 
by the last ne 

NE ind JV in 


(65.41 cps) 


ana ¢ 
the range ; 
to Ce (34.65 cps) 
C chassis only, half of in 
6SL7G1 and an 
NE, produce the 
organ, C (32 
All the 
connectors SO tl 
which the 


extra neon lamp 


the 


iowest tone ol 
70 cps) 
tones are fed to the output 
rough SO for 
write! used Cinch 
S-308-AB Note the 
values of output 
densers C ‘ C 


Jones 
sockets raduated 
coupling 
Smaller 


higher 


con- 
and so on. 
usable at the 
frequencies ave The same 
the grid 
and C 
sim- 


condensers 
space 
is true, to some 


extent, of 
coupling condensers Cy, C 

The gene! 
ply strips of My. x 13”. 
This great deal of 
space and the use of small condensers 
is recommended, at least for 
predetermined 
P82 metallized 
by the 
tubular ceramics 
values 

The generator power supply 
grammed in Fig. 11. The heavy 
requirements (49 6SL7GT’'s) 
by the 20-ampere filament 
former T,, which is a Stancor 


tone ator chassis are 
aluminum, 4 
does not give a 
those of 

Aerovo2 
units 
well as 


for 


values. 
pape! 
write! as 


type 
used 
Centralab 
the 


were 
smaller 


is dia- 
heater 
are met 
trans- 
P-6309 
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Fig. 7. Bottom view of one of the tone generator chassis showing parts location. 


in the writer’s model. A separate rec- 
tifier filament transformer T, is a 
P-3026, and the plate trans- 
former T, is a Stancor P-8046. This 
particular part number has been with- 
drawn from the line, but the 
PC-8302 may be used, or any other 
transformer having similar ratings 
For example, the Triad P-5A could be 
used to replace both 7, and T,. This 
transformer is rated at 550-0-550 volts, 
100 volts d.c. @ 250 ma 
The plate power requirements 
are heavy and are just met by the unit 
selected 

The 
input 
rectly 


Stancor 


Stancor 


. 


9 volts @ 3 
amps 


filter is a dual-section, choke 
and the output from it is fed di- 
to pin 2 of output connector SO 
which goes to a bus from which a lead 
each generator 
through P, in Fig. 6; 
voltage for the cathode 


is drawn at 
pin 2 of P 
is the 
lowers 


chassis to 
this 
fol- 


105 volts is 
neon lamps by V,, 
10-second thermal 
the 105-volt 
voltage to 
found that if this 
an instant of full supply 


A regulated supply of 
furnished for the 
an 0C3/VR105. A 
delay 
line delays application of 
the neons. It 
was not 


relay in series with 
was 
done 
— > 
Fig. 9. Master oscillator Lissajous pattern. 


Fig. 10. 


are shown “shaded.” 


$013-$024 


x « 


TO TONE GEN 
+ CHASSIS (FIG 6) 


(a) 


Fig. 8. 
oscillato 


(A) Test circuit set-up for master 
rs. (B) Circuit for “aging” neons, 


Chassis interconnection diagram. 


Only the 


chassis covered in this article 


Balance of chassis will be interconnected as they are discussed, 


TONE 
GENERATORS 
(FIGS 3-6-7) 


PLUG KEY 
BOARD SWITCHES 


GREAT 


FILTERBOARD 


-—-—---+ 


SWELL 


-—--—-— — 4 


PEDAL 


GENERATOR 
POWER SUPPLY 
1GS-ti-12-13) 


FILTERS 


POWER SUPPLY 


GREAT VOL CONTROL 


SWELL VOL CONTROL 


COUPLER SwiTCH 


is removed. When the coupler-panel 
“Fast Vibrato” tab is pushed a 1-meg- 
ohm resistor is shunted across R,, rais- 
ing the frequency of oscillation and 
increasing the vibrato rate. This cir- 
cuit will be described further in 
Part 3. 

Fig. 12 shows the generator powe1 
supply. While it may seem a little 
crowded, there is no reason to make 
it bigger If the transformers men- 
tioned are used the chassis need be 
only 7”°x13"x2 Fig. 13 shows the 
underside of this chassi Note the 
large-size power output onnector a 
Cinch-Jones S-406-AB his is advis- 


since a good deal heater cur- 


it must be carried. Bus bar should 


used for the busses whi will carry 


- heater voltage to the twelve generato! 
+210V (0SCS) 


chassis 


GNO 


t 
we 
8000 ohm, 25 adj. wirewound res Per haps the most tedious job in 


10,000 ohm, 25 adj. wirewound res. Single-conductor, shielded jack ‘ building the “Electronorgan (except 
2700 ohm, \/, w. res 10% M 73-PCIM for making the key switches) is select- 


70.000 ob \ es 10% &-p chassis-mounting female 
ts ety eng cdg 108 §-408-AB) ing the correct condensers to tune the 
“ ohm w. res ‘ . ones . 
2000 chm, 30 ma. max., wirewound pot mally-open, 117 volt, 10 sec. thermal master oscillators and the dividers 
(see text) delay relay (Amperite 115NO10) The tedium was greatly relieved for 
R 470.000 ohm. ' os 10% Power trans S15-0-515 @ 235 ma. 
R 330.000 ohm, |! 10% (Stencor PC-8302 or equir See text 
C.. ¢ 8 ufd., 600 ¥. elec. cond Fil. tran 5 ». @ 3 amps. (Stancor step-by-step accomplishment of the 
tf 
c 
if 


O-F705 vine Ons) 


—— 


Tuning the Generators 


the writer, however, by the sense of 


‘ OS ywhd., 400 ». cond P-3026) first real goal as tone after tone of the 

I fd., 400 v. cond Fil. tran B 20 amps. (Stencor 85 was brought into action 
— 7 mo ed om Per Bake TTS Shot There are preliminaries. First the 
p 2-pin, recessed, chassis-mounting male I OC3/VRIOS tube generator power supply should be 
plug OSN7TGT tube built and the voltages checked. The 
nominal 350-volt line will probably be 
Fig. 11. Complete circuit diagram of the generator power supply unit. somewhat high and will vary as more 


or fewer chassis are powered by it 

voltage would be applied to the neons toward the ponte of V; the voltage Next the generator chassis should 
before the 0C3 took hold; this would varies (to a degree depending on the be punched and the parts installed, 
sometimes cause neons to remain ig- setting of R.) at the vibrato fre- with the exceptions of condensers C 
nited rather than oscillating properly. quency. This varying supply voltage Cs, Cr, Cis, Crux, Cu, and Cx in Fig. 6 

A second regulator, consisting of V; causes the master oscillators to shift and the neon lamps. Before the neons 
and V,, furnishes 210 volts to a simple frequency up and down slightly, giv- are installed each one should be arti- 
RC oscillator, Vs, operating at the ing vibrato to all the tones, since all ficially aged with the circuit of Fig. 
basic vibrato frequency of about 5 cps. are synchronized with the master os- 8B. Make up the circuit, with a bay- 
Plate voltage for the twelve master cillators onet socket where the NE-51 is indi- 
oscillators is taken from a point be- The vibrato is controlled by a switch cated in the diagram. Adjust the os- 
tween zero and 2000 ohms down on the on the coupler panel and one on a stop cilloscope to show a good-sized 60- 
output plate load resistance of the knob; both are in parallel with one cycle sine wave when the switch is 
vibrato oscillator. With the arm of grid of V; (pin 4) and the connection open, without a neon lamp in the 
the potentiometer R, at the supply end is made through J With the grid socket 
steady voltage is furnished to the shorted to ground by the stop Knob the Now insert a neon lamp in the 
master oscillators; when it is moved oscillator stops oscillating and vibrato (Continued on page 168) 


Fig. 12. Top view of the generator power supply chassis show- Fig. 13. Underchassis view. The adjustable resistors. specified 
ing location of principal components, plug. socket, and jack. in Fig. 11, should be used instead of vitreous units shown. 
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By R. H. TANNER 
Dev. Engr.. Northern Electric Co., Ltd. 


A discussion of power requirements for 


audio amplifiers used in home systems. 


HIS article is based on two sayings so familiar that 

they might almost be called proverbs. The first is the 

famous definition of an engineer as the man who can 
do for one dollar what anyone else can do for two. The 
second is the truism that a chain is as strong as its weak- 
est link Now let us turn both of these propositions 
around: to do for two dollars what can be done for one is 
not good engineering even though it may sometimes be 
good business: a chain is not strengthened by adding one 
extra strong link anywhere along its length 

With these thoughts in mind, we may now turn to the 
fact that, whether we like it or not, the quality of music 
reproduction we get in our homes is dependent not mere- 
ly on the excellence of our own equipment, but also on 
the complete broadcasting or recording chain Let us 
examine the former in some detail, remembering that the 
latter is similar in most respects 

Since this article is intended to deal mainly with am- 
plifiers and amplifier design, we will pass lightly over 
the microphone, turning, however unwisely, a blind eye 
to its imperfections Its electrical output is fed to the 
studio console where it will probably pass through three 
amplifiers in tandem. From the studio, the signal may go 
to a master control room where it passes through another 
similar amplifier, before reaching the program line to 
the transmitter The modulation of the high frequency 
carrier and, to an even greater extent, its subsequent 
demodulation in the receiver are matters that tend to 
make an audio enthusiast shudder, but once these proc- 
esses are complete, the signal (or what remains of it) may 
be fed into that masterpiece of the designer's art, the high- 
fidelity power amplifier, and thence to the loudspeaker 

Now, the point of all this is that even in the simplest 
chain there are probably at least four audio amplifiers 
other than the one driving the loudspeaker, and if we 
make the gross assumption that the microphone, trans- 
mitter, detector, and loudspeaker introduce negligible dis- 
tortion of the signal, we may say surely, that if the speci- 
fication which applies to those program amplifiers is ap- 
plied to the output amplifier as well we will have a well- 
engineered chain, with no links unduly weak and no links 
unduly strong 

In the design of program amplifiers there is one rule of 
thumb which has stood the test of many years experience 
throughout the entire broadcasting industry of North 
America. It is this: if an amplifier is required to produce 
a program output level of x, vu, as measured on a volume 
indicator, then it must be designed for a sine wave output 
of x + 10 dbm at the specified distortion or less 

In view of the degree of feedback normally used in such 
equipment, which results in a very sharp knee in the dis- 
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tortion curve, it can be said with considerable certainty 
that if there were any peaks corresponding to voltages 
greater than 2 10 dbm in the signal at the input of 
the amplifier, there will be none at the output. The fact 
that no appreciable distortion has been produced is proof 
that the 10 db factor of safety is sufficient for all normal 
purposes 

So now let us apply this same reasoning to the home 
amplifier If we can determine what volume indicator 
reading corresponds to the maximum level likely to be 
required in the listening room, we can add the same 10 
db factor as used in the rest of the chain. The use of an 
amplifier with a power rating greater than this figure is 
an unnecessary extravagance, especially in view of the 
signal handling capabilities of the transmitter and re 
ceiver detector, or of the recording cutter and pickup 

The required power can be estimated in several ways 
In one practical test a volume indicator was placed across 
the voice coil of a speaker, the volume was set at a level 
which was considered adequate by a panel of listeners, 
and then the corresponding volume was calculated, tak- 
ing into account the difference in circuit impedance. The 
figure arrived at was around 500 to 600 milliwatts, for 
really loud passages 

Confirmation of this figure can be obtained in another 
way. The conversion efficiency of a loudspeaker is meas- 
ured as the sound pressure in db above an arbitrary level 
at a distance 10 feet from the speaker in a dead room, for 
a voice coil power of 1 watt 
ers are given in Table 1 


Figures for typical speak 


Note that none of the super-sensitive, high priced 
speakers are included in the list 

In a listening room, the reflections from the wall will 
raise the sound level by a very appreciable amount ovei 
the value obtained in a anechoic chamber, as anyone who 
has tried to carry on a conversation in a dead room will 
agree. Let us make the conservative assumption that this 
increase is 10 db. An easy calculation then produces the 
result that 500 milliwatts fed into any of the listed speak- 
ers will produce a level of from 93 to 97 db, or about the 
level of an elevated train at a distance of 15 feet 

It should perhaps be emphasized at this point that we 
are talking about the reproduction of music for listening 
purposes, as opposed to the demonstration of high-fidelity 
systems. This latter requires yet another 10 db factor to 
take care of the bass and treble boosts 

In the author's opinion, when the equipment is being 
used at the normal listening level, there should be no 
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Table 1. Conversion efficiency of a group of representative 
speakers in the moderate price class. See text for test data. 


CONVERSION 
MODEL EFFICIENCY 
Jensen Pss 87 
Jensen P10s 90 
Altec Lansing 400B $0 
Altec Lansing 600B 88 
Western Electric 754A 88 
General Electric $1001D $0 
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By GEOFFREY H. GREY 


Fig. 1. Feedback preamp 
for 500-chm magnetic pickups. 


A novel, direct-coupled preamp with a regulated power 


supply. Standard, non-critical parts are used throughout. 


HE common acceptance of the mod- 

ern “low noise” types of vacuum 

tube, such as the 12AY7 and 5879, 
has perhaps been accompanied by a 
little too much conformity and com- 
plaisance, in matters of preamplifier 
design. It is customary to use the 
12AY7, for example, in simple cascade, 
the two-stage, capacitance-coupled, 
single-ended, unfedback amplifier 
being the most common 

This sort of thing does 
merits of simplicity and economy 
Difficulty of construction is minimal, 
suitable parts values can be found in 
tube manuals, and the question of dis- 
tortion can be gently dismissed by 
reference to the (intended) low level 
of operation. 

The trend is, however, away from 
unfedback amplifiers, leading to the 
state of affairs, already closely ap- 
proached by some, when the only re- 
maining sources of any form of dis- 
tortion can be charged against the 
recording company or the transducer 
manufacturer. As part of a rebuilding 
which followed the purchase 
of a 500-ohm magnetic pickup, the 
writer decided to design all the elec- 
tronic equipment on a feedback basis, 
with two main stipulations: The real- 
ization of an effective 40 db of feed- 
back, or more, over as much of the 
audible range as possible, and the 
avoidance of an unreasonable amount 
of testing 

The general layout was as follows: 
Pickup-to-input transformer, thence 
through a feedback amplifier of fairly 
high over-all gain and low output im- 
pedance, then over a long line to the 
tone control unit. (The preamplifier 
mounts under the turntable board and 
the tone control unit is at the arm- 
chair.) In view of the proximity of 
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have the 


process 


the motor (a four-pole induction ma- 
chine), and the transformers of the 
preamp power supply, a multiple- 
shielded input transformer was used, 
in the smallest physical size obtain- 
able, consistent with electrical results 
of a pleasing nature. This transfor- 
mer actually has a 600-ohm input 
The mismatch due to connection of a 
500-ohm pickup to a 600-ohm input is 
not out of order. It will not affect 
operation in any way. The photograph 
of Fig. 1 shows the appearance of the 
actual preamplifier chassis, on which 
is also mounted the voltage regula- 
tors. 

The circuit, Fig is rather uncon- 
ventional for audio preamplifiers, al- 
though quite ordinary if viewed as an 
instrument amplifier. Direct coupling 
throughout, except that the 
transformer is connected to the input 
grid by a 0.25 uwfd. condenser and the 
output cathode follower is coupled to 
the line by another condenser of the 
same size. The advantage of direct 
coupling is, of course, that it enables 
build four-stage amplifiers 
without worrying about the problems 
of low-frequency stability. This am- 
plifier, with three of voltage 
amplification and one of current am- 
plification, would have been a vastly 
harder problem if it had not been 
directly coupled 

Proceeding with a detailed explana- 
tion, it will be observed that a 12AY7 
is used, with its sections cascaded, in 
the interests of low hum and 
followed by a 12AT7, with its sections 
used as voltage amplifier and cathode 
follower, respectively. Approximate 
stage gains are 15, 15, and 30, the last, 
cathode follower stage being neglect- 
ed. There is thus a midband gain of 
6750, before feedback. 


is used 


one to 


stages 


noise, 


Examination of the feedback 
reveals that the output voltage is 
divided by 2 (R» and R,), for all fre- 
quencies. At frequencies higher than 
the 10 cps region the 0.25 ufd. con- 
denser behaves as a short circuit, so 
that there is a further attenuation in 
the feedback loop of 30 to 1, the ratio 
of R. and R,, so that the feedback 
voltage is 1/60th of the output volt- 
age, and the over-all voltage gain 
closely approaches 60. Since the input 
transformer contributes 
tor of ten to the voltage gain, the final 
over-all gain, from line-to-line, is 600, 
The degeneration is, in 
the midband, the ratio of 6750 to 60, 
numerically, or 115 (41 db) 

The purpose of the 0.25 uzfd 
condenser is to prevent the d« 
for the input tube, provided by the 
feedback loop, from being shorted out 
to ground by the transformer An- 
other way of looking at this is that 
the entire output voltage of the am- 
plifier is, at d.c. and very low a.c., fed 
back to the input (subject to the at- 
tenuation of the R,.-R, divider). The 
condenser prevents an undesired divi- 
sion by 30, which would have occurred 
to both a.c. and d.c., if it had been 
absent. It is best to have as much d.c. 
feedback as possible in amplifiers of 
this type, for then the maintenance 
of the calculated operating conditions 
will be more nearly guaranteed. The 
d.c. gain is not, of course, required in 
audio equipment, for its own sake, 
since we cannot make audible use of 
it! 

The interstage coupling networks 
are returned to -105 volts, derived 
from an OB2 which is supplied with 
well-filtered d.c., so that they atten- 
tuate signal voltages as little as pos- 
sible. As it turned out, dc. signals 
are attenuated by about 6 db per 
stage, while above about 60 cps there 
is very little attenuation, due to the 
bypassing of the upper resistor of 
each pair 

The plate load resistors are chosen 
on the basis of the gain and band- 
width required in each stage. They 
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loop 


another fac- 


voltagewise. 


input 
bias 


are large enough to furnish sufficient 
gain (to meet the over-all gain and 
feedback requirements) and _ small 
enough so that control of the internal 
gain, to avoid oscillations, is not too 
much of a problem. 

The interstage network between the 
first and second stages serves to in- 
troduce a controlled loss, starting be- 
low 1 ke. and levelling off before 20 
ke., the region where the transformer 
is starting to let down. This simple 
expedient suffices to avoid oscillation, 
although the presence of a transform- 
er, even at the input, is usually very 
troublesome. 

It will be 
rangements 
coupling 
side of 


noted that the input ar- 
are such as to put the 
condenser C, on the “low” 
the secondary winding. The 
reason is that this makes for fewer 
parts hung on the high impedance 
side, and hence less capacitance across 
the winding. It is also neater phys- 
ically, since one terminal of the trans- 
former acts as a tie point for the con- 
denser and the other for the resistor. 
In this way a very small mechanical 
configuration and minimum lead 
length, always advisable in high-im- 
pedance, low-level circuits, is obtained. 
(The whole amplifier was, as a matter 
of fact, built point-to-point, which can 
be hard work). 

The resistors 
throughout the 


in the feedback 
amplifier) were 
nary carbons, although this is 
necessarily the best practice 
newer film resistors are, in general, 
better for this purpose. Wirewound 
resistors are, of course, expensive and 
are limited to low frequencies. 

Since the input resistance of the 
amplifier proper is only 100,000 ohms, 
it did not prove necessary to compen- 
sate the feedback dividers, although 
this was tried at first. The bandwidth 
is, in any case, limited by the response 
of the transformer, which starts down 
at about 30 ke. In the absence of the 
transformer, and if better high fre- 
quency results were desired, trimming 
of the feedback loop would have been 
necessary 


(and 
ordi- 
not 
The 


Choice of the operating conditions 
for the various stages was made as 
follows: It was necessary to limit the 
power supply voltages to those avail- 
able from the smallest sizes of stock 
transformer (the transformer people 
just don’t seem to find it profitable to 
put out transformers in the 40 to 60 
ma. range in much over 250 volts d.c. 
output). The positive plate supply, 
after filtering, came out at 275 volts 
d.c., and this potential was applied to 
an electronic regulator. Using a 12B4 
for the series tube, with a very liberal 
95 volt drop across it, the regulator 
output was 180 volts. This is sufficient 
for low level devices, although the 
gain figures will, naturally, be lower 
than with the usual 300 volt supply 

With reasonable plate currents, the 
triodes 12ZAY7 and 12AT7 demand at 
least 100 volts plate voltage for pro- 
per grid bias and hence low grid cur- 
rent. This leaves 80 volts available 
for the plate load resistors, or, in the 
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Fig. 2. Complete schematic of preamp circuit designed for 500-ohm magnetic pickups. 


case of the last stage, the cathode re- 
sistor. One milliampere through each 
of the 12AY7 stages seemed a good 
choice, yielding adequate gain, which 
meant the use of an 82,000 ohm resis- 
tor. The last voltage amplifie: 
and the cathode follower run 
somewhat hotter, at three milliam- 
peres apiece, which meant a 27,000 
ohm resistor for each of the 12ZAT7 
sections. These first choices, though 


stage 
were 


not completely ideal, have 
adequate. 

The power supply, Fig. 3, is very 
simple, even though it is somewhat 
more elaborate (not complicated) 
than is usually used with preampli- 
fiers. A 12B4 is used to regulate the 
positive plate supply, with a 12BY7 
as control tube. An OB2 does an ade- 
quate though unremarkable job on the 
166) 


proven 


(Continued on page 


Fig. 3. The preamp power supply is more elaborate than most but not hard to build. 
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NEW feature has been added to 
“the original “Fold-a-flex” design, 
described last month, in order to 

make provision for an adjustable horn 

throat. Because of the wide variation 
in loudspeakers, manufacturers have 
discovered that in order to obtain 
optimum bass performance at low dis- 
tortion from specific loudspeakers the 
impedance of the air must be matched 
to that of the mechanical vibrating 
system Because the “Fold-a-flex”’ 
is not restricted in use to either a flat 
wall or corner we realized the neces- 
sity of providing as many adjustable 
components as feasible to achieve the 
best possible results from speakers 
having dissimilar characteristics 

It is essential in the design of folded 
horn enclosures to determine, by test, 
the proper cavity area directly back 
of the loudspeaker and the dimensions 
of the rear exhaust ports which act 
as acoustical low-pass filters 

Laboratory and listening 
the original “Fold-a-flex” enclosure re- 
vealed a tendency, as a “folded horn,” 
of certain loudspeakers to become 

“boomy” at frequencies below 100 cps. 

This condition was corrected by mak- 

ing the two fins, X and Y, adjustable 

as shown in Fig. 1 By making the 
cavity and slit port combination vari- 
able it is possible to set the fins to 
properly “back load” various loud- 
speaker cones and to alter the horn 
flare taper 

The relationship of the two fins to 
the stationary folded horn fins results 
in a form of acoustical low-pass filter. 

In addition, a change of horn flare acts 

to simulate an exponential horn to 

some degree 
Note that there are two distinct 

functions of the two fins X and Y. 

When these are spread to almost en- 

gage the two corner horn fins, the 

sound path, as shown in Fig. 1A, re- 
sults. Note that the taper of the 
horn flares becomes greater at this 
setting. Obviously the two fins should 
be similarly positioned. 

When fins X and Y are nearly 
closed the sound path will be that of 
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tests on 


First production model of the Read “Fold-a-flex.” as made by Stephens Mig. 
Corp.. prior to final finishing and mounting of the hardware and grille. 


Means for an adjustable low-pass acoustical filter are 


provided in this improved version of the "Fold-a-flex”. 


Fig. 1B and the cavity within the 
area will be radically changed from 
the characteristics of Fig. 1A. In this 
position the taper of the flare will 
depart greatly from that of a true ex- 
ponential but in certain cases might 
be desirable providing it would not 
distort or give a boominess of bass 
frequencies during reproduction. Ac- 
tually, a variable cavity is formed by 
the positions of the fins X and Y. The 
ultimate test, therefore, is one of lis- 
tening to the sound and setting the 
fins for most pleasing results 

The variable fin feature may be eli- 
minated in production models after 
measurements and where specific loud- 
speakers are chosen for the enclosure 
A considerable saving in production 
costs results. 

The 
realm of 


source of sound lies in the 
physics while the effect of 
sound is a physiological consideration. 
The engineering of sound consists of 
controlling the cause so as to produce 
the desired effect 

We feel, therefore, that any repro- 
ducing system not capable of produc- 
ing the “desired effect” falls short of 
serving its purpose 


Fig. 1. Partition fins X and Y are made 
variable, Optimum throat exhaust (A) and 
adjustable cavity (B) to load the cone 
are provided in this “Fold-a-flex” design. 


“Fold-a-flex” 
ingredients of a 


Performance-wise, the 
contains all of the 
highly-efficient loudspeaker enclosure 
Because of its adaptability to any 
normally-encountered room  acous- 
tics and to an individual’s preference 
for “satisfactory listening” it does 
offer a wide range of “characteristics” 
that lends itself to any installation. 
The versatility of the “Fold-a-flex” 
is shown by reference to Fig. 3 which 
illustrates the many enclo- 
sure combinations 

The construction of the “Fold-a- 
flex” enclosure requires a bit of skill 
in carpentry Lacking this requisite, 
the cutting and bevelling of the pieces 
should be done by a local mill or 
large lumber dealer. It is imperative 
that all essential gaskets provide an 
air seal at Suitable 
gasket material may be obtained from 
building supply firms or automotive 
body works. Half-round viny! or felt 
is suitable. Allowances must be made 
for including the gaskets—depending 
on the thickness used. Fins X and Y 
should fit into the cabinet fairly tight 
ly so that the gaskets will be slightly 
depressed. Lines may be drawn on the 
inside bottom board of the enclosure 
to show the positions of fins X and Y 
as observed by viewing through open 
ports A and B. The fins are accessible 
by reaching into the horn ports. 

The gasket strip around three edges 
of ports A and B should be tacked 
temporarily before final fitting. When 
hinged in the enclosure, they must 
bear evenly at all points without bind- 
ing. Our own models were first as- 
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possible 


points described 


sembled with nails (driven with heads 
exposed). The assembly was then 
touched up for perfect action of the 5 , . i rene hee et 
ports and fins and then taken down Bay Bhi \ 
for adding the Kimsul or Ultralite ; iy i - Ys 
~ S “ . hve” PLY WOOO 
padding. The final step is to carefully : 6 thy q 
glue the assembly and to reinforce the igs 
structure with blocks and bracing. The ; nN . 2} 
bottom of the cabinet may be secured y li J ifr i % HN 
with screws if preferred. 
The dimensions shown in Fig. 2 are 
for 15-inch loudspeakers. The same 
design may be followed for an 8-inch 
loudspeaker by halving the inside di- 
mensions throughout, with the excep- 
tion of the speaker cut-out hole which 
should be 7 inches in diameter. Allow- 
ances must also be made for varia- 
tions in wood thickness. One particu- 
lar model, just completed, follows this 
formula and the “Fold-a-flex” is con- stale aeaedaeaiaiaiiae 
structed with ‘'%-inch pine plywood i 
i HORN AREA ' 
Results using a Permoflux “Royal ’ 
Eight” speaker, or other 8” speaker 
of good quality, points to this half- 
sized enclosure as being well suited 
to small apartments or wherever! 
space limitations exist 
The “Fold-a-flexr” design has been 
found to provide exceptionally clean 
reproduction with 2- and 3-way sys- 
tems. The model (page 68) uses a 
Stephens 103LX low-frequency woofer 
an 824H multi-cellular horn with 216 
high-frequency driver and 800-cycle 
crossover network. The height of the 
cabinet has been slightly increased to 
accommodate the horn. A _ partition 
(shelf) was added to isolate the horn 
from the main enclosure. The ports 
have no acoustical effect on the sec- 
tion added for the multi-cellular horn 
Another experimental model (at 
this writing) uses a Jensen G-610 Tri- 
axial speaker. Listening tests reveal 
exceptionally clean response through- 
out the range of the speake1 — — 
Many other speakers are now being 
tested and performance data will be 
presented aiter tests are concluded 
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Fig. 2. Latest “Fold-a-flex” design includes the adjustable “V" ports A and B and 
features variable cavity and horn throat adjustments. The dimensions are for 
(To be continued) 15” speakers. Space is provided for high-frequency horns for two-way systems. 


Fig. 3. Some of the baffle characteristics available in the “Fold-a-flex.” The enclosure has been used successfully with one-.. two-, and 
three-way speaker systems. Partition fins X and Y serve to vary the cavity area and to alter the throat as a folded horn. Gaskets 
mount on top and bottom edges of fins X and Y. Arrows indicate the sound paths when changes are made in ports A. B, and C. 


ENGNIZ 


, aia ‘ 

Z ~ x N , fe 

é “ A Sa * i 
(8) (E) 


FOLDED HORN FOLDED HORN & BASS REFLEX INFINITE BAFFLE FOR (5° LOUD- BASS REFLEX FOR IS LOUD- 
COMBINATION SPEAKERS = Seoe USES FULL EN- 


(ARROW INDICATES SOUND PATH) THE BASS REFLEX PORT 


November, 1953 


By BERT WHYTE 


Born in Belfast 


Ireland on Feb. 22 


country as a small child 


1920, Mr 
After attending New York schools, he headed 


Whyte came fo this 


for india on a tramp steamer and for a few years traveled extensively on 


everything from tankers to four-masted schooners 


The knowledge of 


ships thus gained led to a post with the British Ministry of War Trans- 


portation before U. S. entry into the War 


the U. S. Army Medical Corps for 3 years 


He was a lab technician in 


After his discharge he en- 


gaged in importing and exporting in New York until his audio hobby 


became his life work 


He has been audio consultant for Concord Radio 


of Chicago and sales coordinator for Magnecord. He is now with a 


new multi-channel 


sound division of MGM-Loew's, Inc 


in New York 


Y THE time you read this, the 1953 
New York Audio Fair will have 
passed into history. If you were 
lucky enough to have attended, you 
know how you came reeling out of the 
Hotel New Yorker, your mind bedaz- 
zled with all the fabulous new equip- 
ment to titillate your senses and de- 
plete your pocketbook. Yes sir, the 
manufacturers have all dished up 
mighty tasty items for your 
audio delectation. With the uniform- 
ly excellent quality and wide price 
range of audio equipment, almost 
everyone can enjoy the benefits of 
high fidelity sound reproduction. You 
might say that the “Golden Age of 
Audio” is upon us, with multi-page 
spreads in “Life” on the subject and 
with all the commercial manufacturers 
climbing on the high-fidelity band- 
wagon. In the midst of all this rosy 
aura of optimism, this old curmudgeon 
is going to sound a few sour notes 
What about? What gripes can I 
possibly have against all this shiny 
new equipment? None. None at all 
I, too, can appreciate super-feather- 
weight pickups, which are kind to 
your records as well as kind to your 
And I can’t quibble with am- 
plifiers as Clean and pure as the driven 
snow. Who will argue the merits of 
mammoth loudspeakers and enclosures 
good enough to reproduce the last 
grunts of a wounded hippopotamus? 
No, I take no issue with the equipment 
per se. But did it occur to you, as 
you walked around the various exhib- 
its at the fair, that there was a cer- 
tain frustrating sameness about the 
equipment that you saw and heard? 
And what was this “sameness” that I'm 


70 


some 


ears 


Why 


in such a tizzy about? 
it was all the old point 
monaural sound we've had for 
Sure it was served up in many 
new way, but still it 
type of sound you got from your Af- 
water Kent a long time Right 
about here someone is going to yell, 
“Whyte must be nuts, there was bin- 
aural and stereophonic sound all over 
the Fair.” True. Yes, from the ex- 
hibit room of some of the tape ma- 
chine manufacturers and a few others, 
glorious sound issued forth 
live and round, natural sound 
was this sound for YOU? Could you 
dash out to your favorite audio em- 
porium and have them deliver a 3-D 
outfit to your home? Well, maybe a 
few of you “money-is-no-object” boys 
could, but, and here is the rub, what 
would you play on this equipment as- 
suming you could afford it? Stumped? 
I know you Now let me get to 
the meat of this epistle and see what 
light we can throw on the why’s and 
wherefore’s 

First of all let me take a stand or 
two. One, no matter what you call it 
or how you slice it, multi-channel 
sound, binaural or stereophonic, the 
enhancement of sound movement and 
perspective, apparent increase in dy- 
namic range, all these factors add up 
to an infinitely preferable sound over 
the ordinary monaural system. I have 
heard and read all the learned dis- 
sertations on binaural sound, et al, 
and what it will and won't do. I can 
only speak from experience. At the 
risk of appearing offensively boastful, 
I think I can truthfully say that I 
have done more actual binaural or 


friends, 
Sane source 
years 
a fancy 
was the same 


azo 


Big sound, 
BUT 


are. 


multi-track recording than anyone in 
the country (at least in the field of 


+ music; naturally telemetering must be 


excluded). All this recording activity, 
sometimes under very poor conditions, 
but mostly under perfectly controlled 
ideal set-ups, has led to the above con- 
clusion; multi-channel sound and 
variations thereof works and is vastly 
more satisfying technically and es- 
thetically. OK, you how do we 
get with this new sound without hock- 
ing your wife. Not so fast, boys! As 
I stated earlier, the problem isn’t as 
simple as dollars and cents. In order 
to enjoy binaural sound in the home, 
it is necessary to have the following: 
a tape machine with a pair of stacked 
heads, two amplifiers, two loudspeak- 
ers, and/or twin-channel earphones 
and a multi-track recording with the 
number of tracks corresponding to the 
number of heads in your outfit. Are all 
these components available? Yes, but 
not the tape! Oh, I've seen a few tapes 
advertised, but believe me they are 
not the kind of thing the 
this column are used to as far as 
quality and musical material is con- 
cerned. When are binaural 
ing to be available? Why doesn’t some 
enterprising company make some? 
The answer to this isn’t simple either 
For one thing, no truly satisfactory 
method of tape duplication has yet 
been devised 

The most common system 
ing many tape machine 
operating from a master 
cumbersome and expensive. Under 
carefully controlled conditions, this 
method is capable of producing high- 
quality tape duplicates. The trouble 
is in the fact that this is not a quan- 
tity method. Let me you of 
one fact; the moment binaural sound 
looks like it’s going to pay its own 
way as a commercial entity, someone 
will come up with a successful mass 
production duplicator. In all serious- 
ness, I can tell you I’ve even 
tentative designs for such a machine 
The “kicker” in the above paragraph, 
if you didn’t catch it, was the phrase 
“commercial entity.” We're caught in 
sort of a vicious cycie. Without the 
tape and an inexpensive machine to 
play it on there will never be a mass 
market for binaural. And vice versa, 
ad infinitum. To get the binaural ball 
really rolling, someone is going to 
have to have a lot of faith and a lot 
of money behind that faith. For the 
sake of example, let’s that 
the duplication problem has_ been 
We're still not in 
because up to the moment this 
written, a ban on binaural recording 
imposed by the Musician’s Union pre- 
cludes the development of a 
market. At about this point, I'm sure 
you're ready to throw your hands in 
the air and give up. It is a rather 
grim picture, isn’t it? 

Well, there are a few rays of sun- 
shine in the clouds, and given a rea- 
sonable amount of luck. and a few 
carloads of faith and foresight, we'll 

(Continued on page 174) 


say, 


readers of 


tapes go- 


employ- 
“dubbers,” 
machine, is 


assure 


seen 


assume 


solved business, 


was 


mass 
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HE design of an exponential horn f) FS ( N 4 
requires the determination of con- y , 


tour as well as throat and mouth By JOSEPH F. SODARO 
dimensions in accordance with the fre- 4/4, “Sf, VTE LILLY 
quencies to be propagated. From this Registered Engineer a / 4 
design, templates are laid out from 
which material is cut and the horn h d . . . . | 
constructed. It is the purpose of this Nomographs and instructions for calculating exponentia 
article to set forth a procedure, sim- : 
plified by graphical methods, for the horn taper and curvature for low- and high-frequency horns. 
determination of these design parame- 
ters 

The exponential horn is shown in locate the diameter on the Db scale angular cross-sections a one-view 
Fig. 2. The shape of this horn de- On the opposite side of this scale read drawing is sufficient. For rectangular 
pends upon an area change according the cross-section area of this circular cross-sections plan and elevation views 
to an exponential Thus, the area, section Determine the throat area are required Draw the center-line, 
A:, at any distance, 1], from a given for dynamic speaker drivers in a simi- throat dimension, and cross-lines at 
point is the cross-section area at that lar manner. A throat area somewhat intervals separated by a convenient 
point, A,, multiplied by .*. The horn less than the diaphragm area is de- dimension. High-frequency horn con- 
functions as a high-pass filter and the sirable in this case. Locate the dia- tours should be exactly determined 
lowest frequency transmitted by the phragm diameter onthe bscaleandread with cross-section dimensions at every 
horn is designated the cut-off frequen- area on the opposite side as before inch of length or so. In low-frequency 
cy. The factor k in the exponential If the throat is square locate the base horns the approximate shape is gen- 
«* is determined by the cut-off fre- or height on the h scale. On the square’ erally acceptable. The material used 
quency area scale opposite read area of the’ in fabricating the horn also enters 

The horn must be a transition which cross-section in square inches. To de- into this decision Pliable materials 
matches the driver motor to free space termine a rectangular section area find such as sheet metal can be made to 
To meet this requirement the mouth’ the base dimension on the b scale and conform to the exact contour while 
must be sufficiently large. The mini- the height dimension on the h scale less pliable materials may only ap- 
mum requirement for mouth size is Connect these scale points with a proximate the exact exponential shape 
that the perimeter of the mouth is at straightedge and read the answer on Fig. 6 is a nomograph designed to 
least one wavelength of the lowest the rectangular area scale. The area rapidly give cross-section increase cor- 
frequency to be reproduced. The cross- of a triangular section can be deter- responding to a given cut-off frequen- 
section shape may be square, rec- mined similarly if b and h scale read- cy The first scale on the left gives 
tangular, circular, triangular, or a ings are base and altitude dimensions, the incremental lengths at which the 
combination of these shapes. For ex- respectively. In this case the answer cross-section increases 10 per-cent (1.1 
ample, high-frequency horns. often is read on the triangular area scale times) for a given cut-off frequency 
have a circular throat and a rectangu- All of these procedures are reversible The center scale may be used for 
lar mouth However, if the design Thus, for a given area, the figure di- center-range frequencies This scale 
criterion that cross-section area varies mensions can be determined This gives incremental lengths at which the 
exponentially with length is met, this method of workftng from the answer cross-section doubles. The third scale 
change in cross-section shape is per- is handy for rectangular and triangu- gives lengths for cross-section area 
missible lar sections where the straightedge increases of 10 times for high-fre- 

The horn flare may be in one dimen- can be pivoted on the desired answer quency horns. To use this chart sim- 
sion or two dimensions. Fig. 1A and while the combinations of dimensions ply locate the desired cut-off frequen- 
B are one dimension while C, D, E, F, which will yield this answer are ob cy on the f scale and read the distance 
G, H, and I are two-dimensional flares served between cross-lines on the I scale at 
These are front view drawings look- Second, lay out the template draw- which the cross-section area is in- 
ing directly into the horn from mouth ing using the dimensions given in creased by the factor for the scale 
to throat. These are possible cross- Tables 1 and 2 accompanying Figs. 3 being used 
section combinations which are pre- and 4. For square, circular, and tri- Fig. 5 will now give the dimension 
sented merely to show that the de- 
signer must be aware of the shape at Fig. 1. Cross-section shape combinations. See text for complete discussion of shapes. 
any point to correctly compute cross- 
section area However as the cross- 
section changes from one geometric 


figure to another, the change must be & 
gradual and the horn contour C] 


must be 


smooth 


(A) SQUARE TO (8) RECTANGLE TO (C) SQUARE TO (0) SQUARE TO 
sou 


° T T RECTANGL 
Design Procedure RECTANGLE RECTANGLE ec £ 


QUARE 
First determine the throat area. For 
high frequency drivers this is the area O 
of the coupler unit. The nomograph C3 O 
shown in Fig. 5 has been designed for 


(€) RECTANGLE TO (F) CIRCLE TO (G) CIRCLE TO (H) CIRCLE TO (1) TRIANGLE TO 
the rapid evaluation of cross-section RECTANGLE SQUARE RECTANGLE CIRCLE TRIANGLE 


areas. If the coupler unit is circular, 
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Fig. 2. A conventional exponential horn. 
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TABLE | 
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Fig. 3. Details for laying out a low-fre- 
quency horn template. The dimensions of 
Table 1 should be used in construction. 


at each cross-line. Start with the throat 
area and multiply this by the area 
increase factor from Fig. 6 Locate 
the new area on Fig. 5 and determine 
cross-section dimensions. Multiply this 
area by the factor, locate dimensions 
on Fig. 5, and continue until all dimen- 
sions are determined. The template 
drawn in this manner, to the proper 
dimensions, is the plane-projected view 
of a curved surface. It may be used 
directly as the material pattern if the 
flare is gradual. When designing horns 
with rapid flares it is necessary to rec- 
tify this curved surface to obtain an 
accurate pattern. This process is ex- 
plained under example 2. 

Refer to Fig. 7 which relates fre- 
quency (in cycles-per-second) to wave- 
length (in inches). Locate the cut-off 
frequency on the f scale and read the 
corresponding wavelength on the A 
scale of this nomograph. The perime- 
ter of the mouth must equal or exceed 
this value for proper termination of 
the horn. The perimeter is the sum 
of the side dimensions for square, rec- 
tangular, and triangular horns and 
3.14 times the diameter for circular 
horns. 

Examples: 


As a first 


example de- 
sign a horn to be driven by a 10-inch 
dynamic speaker with cut-off at 30 


72 


cycles-per-second and crossover (up- 
per frequency limit) at 800 cycles-per- 
second. Use a square throat and 
square mouth cross-section such as 
that shown in Fig. 1C. 

On Fig. 5 locate 10 inches on the b 
scale and read 79 square inches on the 
circular area side of the scale. This 
is the driver diaphragm area. Use a 
throat area of 64 square inches. Locate 
this value on the square area scale of 
Fig. 5, and read 8 inches on the op- 
posite side. Thus, the throat is 8” x 8”. 

Locate 30 cycles on the f scales of 
Fig. 6. Read 3.5 inches on the 1.1 
scale. Thus, the cross-section area in- 
creases 10 per-cent every 3.5 inches. 
Lay out the correctly-scaled template 
center-line and cross-lines as shown in 
Fig. 3 

The cross-section area at cross-line 
1, Fig. 3, was 64 square inches. Add 
6.4 to 64 to obtain 70.4, a 10 per-cent 
larger area. Locate 70.4 on the square- 
area scale of Fig. 5. Read 8.4 inches 
on the h scale opposite. Add 7 to 70.4 
(or multiply 70.4 by 1.1) to obtain 
77.4. Locate 77 on the square-area 
scale and read 8.8 inches on the h scale 
Repeat this process to obtain Table 1, 
a tabulation of horn dimensions at 
each cross-line. Plot these points on 
the template and connect with a 
smooth curve to obtain the horn con- 
tour. Since the cross-section is square 
throughout, this pattern can be used 
for all sides 

Refer to Fig. 7. Locate 30 cycles- 
per-second on the / scale and read 440 
inches, one wavelength, on the scale. 
At cross-line 8 the mouth perimeter 
reached 448 inches. This exceeds one 
wavelength for the lowest frequency 
to be transmitted and thus is a suit- 
able termination. 

As a second example, design the 
high-frequency horn for this system. 
The required cut-off frequency is 800 
cycles-per-second. The driver has a 


Fig. 4. Model for preparing the high-fre 
quency horn template which goes from 3 
circular throat to a rectangular mouth. 
Full-scale template should be prepared 
from the dimensions shown in Table 2. 


cross vine 14 


coupler of one-inch diameter. The horn 
cross-section will progress from circu- 
lar to square as shown in Fig. 1F. 

Refer to Fig. 5. Opposite 1 on the 
b scale read 0.79 square inches on the 
circular area scale. This is the throat 
area. Draw the center-line and throat 
diameter line as shown in Fig. 4. 

Refer to Fig. 6. The applicable 
scales indicate that the horn cross- 
section area increases 2 times every 
0.92 inch or 10 times every 3 inches 
for a cut-off frequency of 800 cps. 
Select one-inch cross-line spacings for 
doubling area which makes the cut- 
off 735 cps. Draw in the cross-lines 
Multiply 0.79 by 2 to obtain 1.58 square 
inches, the required area at the second 
cross-line. Since this is to be a square 
section, locate 1.58 on the square area 
scale of Fig. 5 and read 1.25 inches on 
the opposite side h scale 

Again, multiply 1.58 by 2 to obtain 
3.16 square inches at the third cross- 
line. Locate 3.16 on the square area 
scale of Fig. 5 and 1.25 on the h scale 
Repeat this procedure to obtain Table 
2. Plot the points. Join all points 
with a smooth curve. 

Use Fig. 7 to determine 16.5 inches, 
one wavelength, for a frequency of 
800 cps. The mouth perimeter is 
20 inches at the sixth cross-line which 
exceeds one wavelength. 

Contour ABCD of Fig. 4 is an out- 
line of the assembled horn. This plane 
view of the curved surfaces which 
form the sides is not sufficiently ac- 
curate for use as a pattern because of 
the rapid flare. For example, the sur- 
face ABCD actually curves out of the 
page toward the reader. This draw- 
ing must be rectified to give a flat pat- 
tern. This flattening process may be 
visualized as pulling edge BC down- 
ward while edge AD remains fixed. 
Thus, each cross-line will move slight- 
ly down the page 

A simple curve rectification process 
is based on the principle that over 
short are lengths the chord length 
equals the are. Thus, best accuracy is 
obtained when many short chords are 
used to approximate the curve. In this 
case two chords between each cross- 
line should give a good approximation. 

Draw AE, a straight line, tangent 
to AB at A. With dividers step-off the 
distance between cross-lines 1 and 2 
adjusting dividers until this is done 
in exactly two steps. Without chang- 
ing divider setting, step-off an equal 
length on AE. This locates cross-line 
2 on the flat surface. Repeat this pro- 
cedure for all cross-lines. At these new 
positions locate widths corresponding 
to each cross-line. Connect these points 
to obtain AFGD the required pattern. 

This procedure was actually the rec- 
tification of the side curvature, but 
since the same curvature applies to 
the front of this symmetrical horn, the 
side curvature may be used. In those 
cases in which side and front planes 
have different flares, be sure to rectify 
the front plane curvature which actu- 
ally appears on the side view, and then 
apply this cross-line location to the 
front view to lay out the pattern. 
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The reader may be interested in the reader is faced with the problem bh 
knowing that a simple method of con- of transferring his computations into A bh/2 4 
verting from decimal to fractional wood or metal. A b? . gilt aie (ic 
measure if a decimal equivalent table This is, unquestionably, the most in which A is cross-section area, b and 
is not available is to multiply the de- difficult part. The problem of obtain- h are defined by the drawings on 
sired fractional denominator by the ing the proper horn curvature is ad- Fig. 5 
decimal. Select sixteenths, thirty-sec- mittedly hard. Manufacturers of such The exponential horn area changes 
onds, or sixty-fourths to obtain the re- exponential horns have available all in accordance with 
quired accuracy. For example, change of the necessary forming tools. Lack- Ai/A os ; . @&) 

2.6 inches to a fraction. Since this ing these, the home constructor is in which A, and A, are cross-section 
means two inches plus six-tenths of an faced with several mechanical prob- areas spaced a distance l, and k is the 
inch, we multiply 0.6 by 16 to obtain lems. The job can be done, however, if flare constant. If the cut-off frequency 
9.6/16. We could round this off to '4, the builder possesses the requisite me- is f then 
or %. Thus, the equivalent measure is chanical “know-how.” izf = ke (6) 
25% inches. On the other hand we can These horns may be constructed of in which c is the velocity of propaga- 
multiply 0.6 by 64 to obtain 38.4/64 either metal or wood. Metal horns tion for sound in air. Substituting and 
which gives *% 1%. inches when should, of course, be of heavy ma- taking the log to the base ¢ and solv- 
rounded off terial to prevent mechanical vibration ing for 1 
in the horn itself. l (log A./A,)/(4Tf/« (7) 
Construction The nomographs in Fig. 6 solve eq 
Appendix (7) for A,/A,;=1.1, 2, and 10 with 

We have now presented all of the ‘ r 13,200 inches-per-second. Fig. 7 
theoretical data needed to design ex- Fig. 5 solves the following u solves the equation 
ponential horns. This, of course is the tions /r 13,200 ‘ » (8) 


easiest part. Once designed, however, A 7b?/4 ‘ > « W) 
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Fig. 5. Method for determining the cross-sectional area of the Fig. 6. Spacing between cross-section 
horn whether circular, rectangular, triangular, or square types. areas for a given cut-off frequency. 
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Fig. 7. Nomograph of the frequency-wavelength relationship. 
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TRANSISTOR GUITAR AMPLIFIER 


e 


By LOUIS E. GARNER, JR. 


_ ee 
Fig. 1. Over-all view of transistor ampli- 
fier, guitar, pickup microphone, and cable. 
Amplifier is housed in a sloping front 
panel wall baffle instead of a “cabinet.” 


This multistage unit uses four transistors, operates from a 


single 6-volt battery, and will withstand heavy portable use. 


GUITAR amplifier provides an in- 

teresting construction project for 

the experimenter or technician who 
wishes to “try his hand” at building a 
multistage, transistor-operated audio 
amplifier. Such an amplifier is shown 
in Fig. 1, together with the guitar 
vith which it is used and the pickup 
microphone and cable 

Interior top and bottom 
views of the amplifier itself are given 
in Figs. 3 and 4, respectively 

Although the amplifier shown can- 
not be considered as a substitute or 
replacement for a conventional vacu- 
um-tube amplifier because of its low 
power output (a fraction of a watt) 
it does offer several advantages over 
conventional amplifiers for 
plications 

First, its small size and light weight 
make it an ideal instrument for porta- 
even a small child can carry 
it without difficulty. Secondly, 
the power supply is self-contained (a 
battery), the instrument may be used 
wherever desired—at picnics, lawn 
parties, weiner roasts, or at similar 
outdoor functions 

Another advantage is its low main- 
tenance cost. Except for an occasional 
battery replacement, the amplifier 
should seldom, if ever, require any 
adjustment or servicing. It certainly 
will never require replacement tubes! 

Another, perhaps less apparent, ad- 
vantage of the transistor amplifier 
over a conventional vacuum-tube am- 
plifier is its over-all ruggedness. With 


chassis 


some ap- 


ble use 
since 
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no tubes to shake out of their sockets, 
or tube elements to loosen and become 
microphonic, the amplifier can with- 
stand a considerable amount of ‘“‘jounc- 
ing” in the trunk of an automobile 
or on the floor of a station wagon 

The transistor guitar amplifier is 
fairly easy to assemble and wire. The 
average technician will find that it 
makes an excellent “week-end” con- 
struction project. 


Circuit Description 


As can he reference to the 
schematic diagram of Fig. 2, the com- 
plete amplifier consists of a two-stage 
“voltage amplifier’ followed by a 
push-pull output stage 

A Brush “Vibromike” vibration mi- 
crophone is used on the guitar, with 
a shielded cable connected between 
the mike and the input jack (J,) of 
the amplifier The signal obtained 
from this mike appears 
which serves as the “Gain” or 
ume” control 

In designing transistor-operated au- 
dio amplifiers, it is important that the 
signal level be controlled in such a 
fashion as to avoid changing either 
the base current or the 
lector current of any transistor 

C, serves as a blocking condenser 
to prevent the comparatively low d.c 
resistance of the primary of T, acting 
as a shunt across R,. 7), in turn, is 
used to match the high microphone 
and “Gain” control impedance to the 
low input impedance of the transistor 


seen by 


across R 


“Vol- 


“bias” col- 


stage 


amplifier. Thus, a stepdown 
ratio is used in this transformer 

The a.c. signal appearing across the 
secondary of T, is coupled through 
d.c. blocking condenser C, to the base 
of the first CK721 transistor amplifier 
stage. R, serves as the “base return” 
resistor and establishes the “bias” cur- 
rent for this stage, being returned to 
the negative terminal of the power 
source, B,. 

An amplified signal appears across 
the primary of transformer T:. This 
transformer is used to perform a 
function similar to that of T;. Where 
T, serves to match the high micro- 
phone impedance to the low input 
impedance of the transistor amplifier 
stage, T, is used to match the com- 
paratively high output impedance of 
one amplifier stage to the low input 
impedance of the succeeding stage 
Because of the differences in im- 
pedances, different turns 
required, and hence different trans- 
former types are used for T, and T 

Condenser C, and resistor R, per- 
form functions similar to C, and R:, 
respectively. 

The second CK721 
provides additional amplification, with 
the output signal appearing across the 
primary of T 

Transformer T, performs two 
It acts to match the high output im 
pedance of the CK721 
to the low input impedances of the 
push-pull output while, at the 
same time, providing two signals hav- 
ing a 180° phase difference to properly 
drive the two output transistors 

C, and C blocking con- 
densers, while resistors R, and R,; are 
the “base return” resistors for the 
two CK722 transistors 
output 

A conventional push-pull audio-out 
put transformer, 7,, is used to match 
the output stage to the 6” PM loud- 
speaker used 

The tone control is conventional and 
and R 


turns 


ratios are 


transistor stage 


iobs 


second stage 


stage 


serve as d.c 


used in the 


stage 


consists of C connected across 
the primary winding of T As the 
resistance of R, is reduced, C 
more and more effective in bypassing 
the higher frequency components of 
the amplified audio signal. This type 
of tone control circuit is commonly 
called a “losser” tone control 

A small 6-volt radio “A” battery is 
used as the power source for the 
entire amplifier. A rotary type switch, 
S,, is used in the “A-—” lead as the 
“Power” switch 

The guitar amplifier circuit points 
up an important feature of transistor 
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becomes 


amplifier circuits in general. Although 
“grounded-emitter” amplifier stages 
are used throughout, the common 
“chassis” ground is to “A—.” Thus, 
the “type” of transistor amplifier 
circuit (grounded base, grounded emit- 
ter, and grounded collector) is deter- 
mined by the method of applying the 
input signal and the location of the 
output load, rather than the location 
of chassis ground. In general, chassis 
or circuit ground may be 
pomt ma 
regardless of type. 

In this respect, the guitar 
may be considered 
vacuum-tube amplifier in which “B 
plus” and plate return leads are con- 
nected to ground, with “B minus” and 
the tube cathodes above ground po- 
tential 


made at any 


transistor amplifier stage, 
amplifier 
analogous to a 


Construction Hints 


A sloping front speaker wall baffle 
has been used as the “cabinet” of the 
guitar amplifier. Rubber tack feet 
have been added to the “top” of the 
baffle, which then becomes the base of 
the cabinet. A small handle was also 
added to facilitate carrying the unit 
These modifications are readily visible 
in the photographs 

Both the loudspeaker and the bat- 
tery power supply are mounted direct- 
ly in the baffle, with a small 
provided for holding the 
place. The rest of the amplifier cir- 
cuit is assembled and wired on the 
small aluminum chassis visible in Figs 
3 and 4 

Layout and parts location are not 
too critical, although standard 
wiring practice should be 
The input and output 
should be kept well separated 

No provision is made by the manu- 
facturer for mounting the “Sub- 
Ouncer” transformers (T, and T:) and 
it becomes necessary for the builder 


clamp 
battery in 


good 
followed 


signal leads 


Fig. 3. 
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Sexe 


ed 


POWER 


Hf 


bal 


- 


2 megohm pot (“Gain™ control) 


—$60,000 ohm, Vo w. res. (see text) 


2.2 megohm, y w. res. (see text) 

« Ry—18,000 ohm, Vy w. res. (see text) 
—25,000 ohm pot (“Tone” control) 

— 5 pid., 200 v. metallized paper cond 

» Ce, Cy, € -10 pid., 235 v. elec. cond 

OS wfd., 150 v. cond, 

—Open-circuit or closed-circuit jack (see text) 
(UTC 2580-4, 30,000 
50 ohm sec.) 


(UTC 


SAO OR RR RZ 


Sub-Ouncer trans 
ohm pri., 


7 Sub-Ouncer trans + SO-.3, 25,000 


Top chassis view showing amplifier in baffle ‘cabinet.’ 


ohm pri., 300 ohm sec.) 

Tg—Ouncer trans. (UTC 
pri., 90,000 ohm sec.) 

Ty —Universal audio output 
A-3836 or equiv.) 

CK72I p-n-p” type junction transistor (Ray 
theon) (two required) 

CK722-——"p-n-p” type junction transistor ( Ray- 
theon (two required) 

B 6-volt battery (RCA Type VSO-68) 

s S.p.st. rotary sw 

Spkr 6” PM loudspeaker 


2SO.2, 10.000 ohm 


trans. (Stancor 


Fig. 2. Complete schematic diagram of 


to use his ingenuity in mounting these 
units. The author employed small “Z’ 
brackets, clearly visible in Fig. 3 
3oth the primary and 
leads of transformers T, and T:, as 
well as the primary leads of trans- 
former 7’, are identified by color-coded 
leads. All other 
identified by 
The prope! 
use in each case are indicated in the 
schematic diagram (Fig. 2) 

As far as the output transformer 
is concerned, however, the proper se 
ondary 
for the 
ployed 
minals 


some 


S¢ condary 


transiforme! 
numbered ter- 


connec- 
tions are 


minals connections to 


leads to use should be chosen 

particular loudspeaker em 
Although the author used ter 
3 and 5 (as shown in Fig. 2) 
other pair of terminals might 
rive better results with a different 
Spe iker 

Fither an “closed” cil 
jack may be used for the input 
(J,), at the discretion of the builder 
For many applications, a 


“open or a 


cult 
closed cir- 


Fig. 4. 


the multistage transistor-operated amplifier. 


cuit jack is preferred, as it reduces the 
possibility of and hum pickup 
should the “Gain” control be turned 
up with the “mike” unplugged 

In the author's model, the transis- 
tors have been soldered directly in 
place, but sockets may be provided if 
desired. Ordinary 5-pin, subminiature 
sockets are suitable, with only 
three of the pins being used 

Should the builde 
the transistors in 


noise 


tube 


prefer to solder 
place, special care 
should be taken to avoid overheating 
the leads are, in many 
respects, more susceptible to heat 
damage than are conventional ger- 
manium diodes, and many technicians 
have probably, at one time or another, 
damaged at least one germanium di 
ode while removing it or installing it 
in a circuit 

Do not cut the transistor leads too 
short clean, well-tinned hot 
soldering iron and complete each joint 
quickly 192) 


Transistors 


Use a 


(Continued on page 


Amplifier pulled out to show the under chassis wiring. 


By ALLAN M. FERRES 


A flexible design which allows 


for personal preference as to 


turnover and cut-off features. 


‘6M ESIGN is a compromise.” Cost, 
size, flexibility, simplicity, gain, 
noise, distortion, output voltage, 

output impedance, power supply re- 

quirements—-all enter into the design 
of a preamplifier for a magnetic 
phonograph cartridge The many 
articles describing preamps’ which 
their builders have found satisfactory 
for a given set of conditions show over 
how wide a range these factors can be 
varied and still produce a workable 
piece of equipment 

In complexity, they 
single-tube amplifier with a fixed 
low-frequency turnover and a solder- 
ing-iron-adjustment of the high-fre- 
quency response, to a model with 
several tubes offering selection of 
perhaps ten equalization curves to 
fit every known or estimated record 
characteristic. In addition to equaliza- 
tion flexibility, the methods of produc- 
ing the desired curves 
vary. Some designers have found the 

RC feedback network most suitable, 

while others use a passive equalizer 

either between two stages of am- 
plification or between the cartridge 

and a flat amplifier. In producing a 

particular playback LCR 

networks are used in some equipment. 

Tube types also vary, each having its 

own enthusiastic proponents, with 

the accompanying claims of low noise 
and distortion 

Such a wide variation of circuits 
and claims should not be confusing 
to the prospective builder of a phono 
preamp. By approaching the design 
problems systematically, ideas can be 
used from each published article to 
produce a complete preamp which will 
fulfill the needs of the builder 

The first step in the design is to 
set down exactly what requirements 
are to be met and then go about se- 
lecting the circuitry which will pro- 
duce the desired results. It will be 
found that some requirements are es- 
sential and others merely preferable. 
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range from a 


response also 


response, 


Side view of the author's preamp which is built on 
2%4"x2%4"x5”" chassis and uses standard components. 


build 
home in- 
“semi-professional” 
with a G-E model 
RPX-050 cartridge. The essential and 
the preferable requirements shaped 
up as follows, together with the fac- 
tors influencing the decisions made in 
each 


tecently, the author had to 
a preamplifier for use in a 
stallation using a 
type of turntable 


case. 
Essential Qualities 


l. For operating 
preamp was to be 
phonograph motor 
available 
size of about 2'2” by 5 
of 7’ A2%” x 2%" 
with the tubes 


convenience, the 
mounted near the 
board. The panel 
dictated an 


over-all 
with a depth 
x 5” utility can 

mounted on the 24” 
k= tentatively selected. 

2. As the audio output lead was to 
run a distance of fifteen feet to the 
main amplifier, a low-impedance out- 
put was required. Cost and 
ruled against an output transformer, 
so a cathode follower was the choice. 
The signal voltage handled by the 
follower was high enough so that hum 
caused by heater-cathode leakage was 
insignificant. 

3 secause the equipment 
be used and enjoyed by the 
technical members of the household, 
a single equalizer control with a 
minimum number of positions 
indicated This probably the 
hardest design decision to make. How 
few frequency response curves can be 
employed and still produce high-qual- 
ity reproduction? This factor, more 
than any other, points up the accuracy 
of the statement “design is a com- 
promise.” Here a knowledge of the 
recording curves of the various makes 
of records, as well as the kind of 


space 


side was 


space 


was to 
non- 


was 
was 


most often 
derstanding of the 
prospective frequency 
response, must be combined with you 
own experience Fortunately, M1 
Charles P. Boegli’s excellent article 
“New Developments in Phono Equal- 
izers” in the April 1953 
RADIO & TELEVISION NEWS 
a complete discussion of the 
ing characteristics of practically any 
record which is likely to be used and 
should be consulted. As LP and both 
new and old 78 rpm well 
as NARTB transcriptions 
played, no help in the 
equalization settings was forthcoming 
on this point 

It was decided to use but one low- 
frequency turnover that of 100 
cycles, for the reasons: it 
was the choice made by the Stand- 
Committee of the Audio Engi- 
neering Society as a compromise 
between the range of fre- 
quencies encountered; the users of the 
preamp were rather critical, but the 
equalizing control on the main am- 
plifier could compensate satisfactorily 
if any bass adjustment was 
and also the fact that 
sional preamps, as used in bro 
stations and recording studios 
single turnover point admissable. An- 
other design feature of this preamp 
which will be mentioned later can be 
used by those who find two o1 
turnover points desirable 

The high-frequency 
to be included were from 
experience as follows: a flat charac- 
teristic, the AES 6-db-per-octave roll- 
off with the 3-db point at 2500 cycles, 
for LP’s and other recorded 
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records used, plus an un- 
sensitivity of the 


listeners to 


issue ofl 
provides 


record- 


records. as 
were to be 


reduction of 


following 
ards 


turnove! 


required; 
most proles- 


ideast 
find a 


more 


response curves 


selected 


records 


with pre-emphasis, a flat response out 
to 6000 cycles with a sharp cut-off 
beyond this point, and finally a flat 
response to 3500 cycles with a sharp 
cut-off. Here, again, the main am- 
plifier, equipped with the usual high- 
frequency control, provided for minor 
variations in response when needed. 
Where the number of equalization 
steps must be limited, it has been 
found that including two or three 
steps with sharp high-frequency cut- 
offs is more desirable than attempt- 
ing to match the normal playback 
curves of 78 rpm records which so 
often are too noisy to be enjoyed 
unless their scratch can be sharply 
attenuated. 

4. The cost was not to exceed about 
$15. This was met by using RC net- 
works for frequency compensation 
instead of the more expensive LCR 
by employing the previously men- 
tioned cathode follower instead of an 
output transformer, and by obtaining 
power for the preamp from the main 
amplifier power supply instead of 
from a separate supply. The .45 amp 
requirement at 6.3 volts and the 4 ma 
load at 300 volts, together with ade- 
quate decoupling, made this possible 


Desirable Features 


5. The preamp was to be simple to 
put together, with no specially shaped 
chassis to construct and using only 
readily available parts. The original 
lecision to use a standard-size /RC 
“Channel-lock” utility box of alumi- 
num fitted in well with this require- 
ment. Turret-type sockets were de- 
cided upon; their convenience over the 
more conventional sockets and tie 
amply compensated for the 
slight additional cost. The circuit se- 
lected did not require special parts, 
thus simplifying shopping. 

6. Although this amplifier was to be 
part of a permanent instAllation, it 
was realized that from time to time 
it might be desirable to try othe 
types of tubes or equalizing methods 
so that if the preamp were built in 
such a way as to facilitate making 
such changes, it would be an advan- 
tage, provided no great increase in 
cost or loss of performance would 
result The way it worked out, by 
using the 9-pin and the 7-pin turret 
sockets, the two-pole selector switch 
(in the unit built by the author, a 
single-pole, 4-position rotary switch 
was used as specified in the parts 
list), the two-section filter condenser, 
and a parts layout which avoided 
crowding, almost any of the dozens of 
circuits published in the past few 
years could be accommodated without 
any additional mechanical work being 
required 

7. When completed, the preamp 
was to look like a “semi-professional” 
piece of equipment, as long as none of 
the requirements was sacrificed. This 
more or less took care of itself by the 
time the other factors had been de- 
cided. 

The circuit selected was conven- 
tional enough. In order to avoid an 


points 
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bad 


Fig. 1. Set-up for making a frequency run on the preamp. The output vacuum- 
furnish a .§ megohm load for preamp. 


tube voltmeter is shunted with R, to 


unbypassed cathode resistor in the 
first stage, which tends to make hum 
elimination difficult, the low-pass RC 
network, consisting of Ry, Rw, and C 
was connected between the two sec- 
tions of a 12AX7. As mentioned ear- 
lier, the values shown produce a bass 
boost of 3 db at about 400 cycles. If a 
900-cycle turnover is desired, C. can 
be changed to .015 sfd. Alternately, 
C,. can be made .015 «fd. and then an 
additional condenser of .005 gfd. can 
be switched across it by using the 
second section of the selector switch 
if both 400 and 500-cycle turnovers 
are wanted. An 800-cycle turnover is 
obtained with a capacity of .01 w#fd 
and a 250-cycle turnover 
0314 s#fd. 

It must be borne in mind that the 
usual commercial tolerances of resist- 
ors and condensers can be _ wide 
enough to preclude exact turnover 
frequency as calculated. Usually the 
discrepancy is not serious enough to 
cause the equalization to be unsatis- 
factory, but if a close adherence to 
the design value is desired, then the 
use of an audio oscillator or test rec- 
ord is necessary. The value of Ry can 
be altered to compensate for varia 
tions from the rated capacity of C, 

A 100,000 ohm (R,) resistor is per- 
manently connected across the input 


requires 


Fig. 2. Response curves obtained with a four-step equalizer. 


of the 


is obtainede 


position 
ing the 


ance of 


point 


model RPX-050 cartridge, 6800 ohms 
shunted across the 100,000 ohms pro 


duced a response which was down 


from grid to ground, 
and in switch position #1, with noth- 
ing else in this circuit, a flat response 
The high-frequency 
off required for the AES curve, switch 
was obtained by 
circuit with a resistor 
equal in value to the inductive react- 
cartridge at the 


case, using the 


db at 2500 cycles 


Switch 


ing 12 


cycles, 


with a 


use a 


finds that 


position #3, 
sharp cut-off at 6000 cycles, approach- 
is obtained by 
shunting the input with a 33,000-ohm 
resistor and a 

The lowest 


octave 


0022 «fd 
cut-off frequency, 
position #4, was effected 
22,000-ohm resistor and a 
afd. condenser 

The four 
vided for 
cartridge 
In practice 


he would like 
tional steps, or change the cut-off fre- 
quencies from the values used here, it 


steps of equalization pro- 
this preamp for the G-# 
worked out 
the builder intends 
make of pickup 
to add addi- 


very 


can be done very easily 


Although formulas are available to 


determine proper value of capac- 


See text for details. 


Ss 


OUTPUT (4b) 


FREQUENCY (CYCLES PER SECOND) 


1000 


shunt- 


providing 


condenser 


WEATER CONNECTIONS 


vie 
v2i2ZaxT @ 
a 


6.5VOLTS - JOIN 4-5 AND 2-3 
CONNECT TO 4AND 5 


18 VOLTS - CONNECT TO 2aND4 


R,—100,000 ohm, ‘y w. res. 
Re—6800 ohm, VY, w. res. 

Ry—3 3,000 ohm, '/y w. res. 

Ry, Rue 22,000 ohm, , w. res. 
R., Ry 3300 ohm, y w. res. 

Ro, Rig 270,000 ohm, Vp w. res. 
R., Rig——47,000 ohm, Vy w. res. 
Rs, Ro, Rig 470,000 ohm, Vy w. res. 
Rig 20,000 ohm, Vy w. res. 
Rig—1000 ohm, 2) ©. res. 
C\-—.0022 pfd., 600 v. cond. 
Cr—.006 pfd., 600 v. cond. 


» Cr—50 ufd., 25 v. elec. cond. 

a Cuo—I30 ufd., 450 v. elec. cond. 

s, Co. Cywr—.03 pid., 400 ». vond. 

«— 02 uwid., 400 v. cond. (See text) 
»—S.p.4-pos. rotary switch (See text) 
P,—6-prong male receptacle 

J,, Je—Phono jack 

1—8-M-9T vector socket with base and shield 
1—8-N-9T vector socket with base and shield 
V .—12AX7 tube 

Ve—6C4 tube 


C 
c 
c 
c 
5 


Fig. 3. Schematic of preamp. Necessary power is obtained from associated amplifier. 


itance and resistance to use for any 
cutoff frequency with a cartridge of a 
given inductance, experience has 
shown that the experimental method 
works out better. In this method, a 
condenser selected within the range 
from about .0005 to .01 ufd. is tempo- 
rarily wired between a switch contact 
and ground, and a .25 megohm pot 
connected across the condenser with 
short, unshielded leads. Using an os- 
cillator, as shown in Fig. 1, or a test 
record, a frequency run is made 
through the preamp, with the pot set 
at maximum resistance. A frequency 
will be found where the gain rises 
sharply about 5 db or more and then 
drops off as the frequency is raised. 
This frequency will be somewhat 
lower than the cut-off frequency 
which will be obtained with this con- 
denser and the pot set at the correct 


Underchassis view of preamp. 


value. If this frequency differs too 
widely from the cut-off desired, a dif- 
ferent condenser should be tried, a 
larger value for a lower cut-off, or a 
smaller value for a higher cut-off. 

When the correct condenser value 
has been determined, adjust the pot 
to a lower resistance setting until the 
sharp rise in frequency no longer ap- 
pears. Use the highest value of re- 
sistance possible to eliminate the rise. 
(If the rise is not more than 5 db, it 
can be ignored.) Measure the resist- 
ance setting of the pot and wire in a 
fixed resistor of the same value, also 
permanently wiring in the condenser 
used. For the 6-db-per-octave roll-off 
used for LP's, the condenser is not re- 
quired, the frequency at which the 
roll-off starts being determined by the 
resistor and the inductance of the 
cartridge 


Turret socket construction makes unit compact. 


Although this method may seem to 
be unscientific, it does eliminate the 
necessity for determining the induct- 
ance of the cartridge, the effective in- 
put capacity of the tube, the capacity 
of the input cable, the accuracy of the 
equalizing condenser and resistor, and 
the over-all frequency response of the 
preamp itself. 

If an oscillator or test record is not 
available, in most cases satisfactory 
results can be obtained by playing a 
record and going through the previ- 
ously-mentioned procedure “by ear.” 
The sudden reduction in surface noise 
is readily apparent as the pot resist- 
ance is reduced and experiments with 
a few condensers will soon indicate a 
value which will result in minimum 
noise with least reduction of the 
higher frequencies in the music 

The interstage coupling condensers, 
.03 »fd., may appear small, but their 
value was chosen to reduce the re- 
sponse below 40 cycles in order to at- 
tenuate building and turntable rumble 
and it is not recommended that their 
size be increased. 

The parts are mounted as shown in 
the two photographs and should pre- 
sent no problems. The input condens- 
ers and resistors are mounted on the 
selector switch, with the unused lugs 
of the switch connected to ground to 
act as tie points. Miniature coupling 
and bass-boost condensers are used for 
convenience in mounting the turret 
sockets. 

The heaters were wired as shown in 
the schematic, Fig. 3, so that they 
could be operated on either 6.3 volts 
a.c. or 18 volts d.c., which is in line 
with the previously mentioned flexi- 
bility. 

As this preamp delivers about 5 
volts across a 5 megohm load from 
typical 78 rpm records, using the G-E 
cartridge, and 2 volts from LP’s, its 
output is adequate to work into prac- 
tically any amplifier which would be 
used in a home installation. With the 
power supply used, the unweighted 
noise was 5 millivolts with a.c. oper- 
ated heaters and 2 millivolts with d.c. 
heater supply. 

As the panel upon which the pre- 
amp was to be mounted was a piece 
of quarter-inch aluminum, a Mallory 
type EB247 bushing was attached to 
the switch bushing to provide suffi- 
cient length to pass through the panel 
and be attached with a % inch lock 
nut. Decals were used to mark the 
four equalizer positions on the panel, 
eliminating the need for a dial plate. 

Although the author’s version was 
specifically designed to take up a 
minimum of space, other builders may 
alter the circuit arrangement to suit 
their particular requirements—hous- 
ing the preamplifier in any style or 
type of cabinet desired 

This preamp is now giving satisfac- 
tion in the installation for which it 
was intended and also furnishes the 
comforting feeling that it can be 
modified to almost any other circuit 
or equalization curves without re- 
quiring any major re-building. —-- 
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“COMPENTROL' db! 


OMPACT 


LOUDNESS ATTENUATOR 


By 


R. WIENER and N. E. NELSON 


Centralab, Div. of Globe-Union, Inc. 


Details on a unique control device which provides both bass 


and treble compensation and incorporates a printed circuit. 


OR many manufacturers of 

better phonographs, televi- 

sion sets, and audio equipment, have 
used volume controls with one or two 
taps. These taps were loaded with 
RC circuits to provide automatic boost- 
ing of low frequencies, but with no 
provision for boost in the treble range 
The need for a device which will ac- 
complish both effects is not new, and, 
indeed, the “loudness 
established by Fletcher and Munson,! 
show loudness levels vary over 
the audible frequency range at various 
sound intensities. These established 
hearing characteristics indicate a defi- 
nite need for a pronounced boost in 
frequencies below 


years 
radios, 


level contours” 


how 


800 cycles per-sec- 
ond, and another, perhaps lesser, boost 
in frequencies above 6000 cycles-per- 
second, as volume level is lowered 

teams of articles have been written 
on the “pros” and 
sation. The writers do not propose to 
add to that controversy, rather they 
intend to show solution to the 
“compensation problem.” During the 
past four years various articles have 
appeared in trade journals 
covering both step-type and continu- 
ously variable loudness control de- 
vices. Each had advantages and dis- 
advantages, but most 
or complicated for 
equipment. Commercial models on the 
market either had this same disad- 
vantage or needed additional amplifi- 
cation for proper operation 

The compensated volume control de- 
scribed here combines all the features 
that seem so desirable: both bass and 
treble compensation, small physical 
size, and simplicity of installation. The 
unit is trademarked the “Compen- 
trol”.? Compact and of very small 
size, the “Compentrol” consists of a 
14,” diameter Centralab Model 2 “Ra- 
diohm” and a Centralab Printed Elec- 
tronic Circuit plate. The control has 


“cons” of compen- 


one 


were too large 


average home 
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Fig. 2. Diagram of printed circuit plate 
(PEC) used in the Centralab “Compentrol.” 
a special resistance taper with two 
taps, while the PEC plate is of special 
design having two fixed resistors and 
four condensers, Fig. 2. The circuit is 
an adaptation of that described by 
Wm. O. Brooks.* The response curves 
at four points are shown in Fig. 3 

Two advantages of Printed Electron- 
ic Circuit construction are worthy of 
special mention. The well-known space 
saving feature is apparent as inspcc- 
tion of the photograph of Fig. 1 will 
prove. With the trend to preamplifiers 
filled with controls and 
complex circuits, a little thought given 
to saving space is necessary to the 
audiophile. The PEC 
components, adds only the plate thick- 
to the depth of the control 
wiring except the conven 
tional three leads to the left, right 
and center terminals of the control 
proper are required. Secondly, the 
small plate brings all RC 
close proximity to the terminals on 
the control, thereby reducing the 
problem of hum pickup. A third ad- 
vantage which is due more to the na- 
ture of the circuit than to the method 
of construction is the negligible inser 
tion Since all circuit elements 
are in shunt, replacement of standard 
volume controls can be made without 
any appreciable loss in gain. 


also more 


with its six 


ness, 4", 


No more 


leads in 


loss. 


Fig. 1. Two views of the 
Centralab “Compentrol”—a 
compact loudness attenuator. 


The “Compentrol” includes both bass 
and treble loading circuits teplace 
ment requires only that the three leads 
from the present control be connected 
to the respective three terminals of 
the “Compentrol.” Keep in mind that 
no connections are to be made to the 
two taps. When replacing an original 
tapped-type control, the original bass 
compensation RC networks should be 
removed entirely, and only the re 
maining three leads should be con 
nected to the three respective termi 
nals of the “Compentrol.” 

The unit has been tried by the au- 
thors in several table model 
A clock radio with “Compe ntrol” has 
been in use for over six months. The 
unit offers a decided improvement in 
tone quality over an ordinary volume 
control giving pleasant listening in a 
casual environment “Compentrol” 
units have been installed in high-fidel 
ity equipment for an even longer time 
and are recommended highly. Rathe 
than offer detailed instructions for 
this application, (the authors do not 
wish to start anothe1 
opinions in the 
loudness control controversy) 
rather the interested hi-fi 
fan try it out in conjunction with |! 
and let the write 
201) 


radios 


rash of “pro 
compen- 


and “con 
sated 
we would 
own pet theories 


(Continued on page 


Fig. 3. Response curves (dbv vs frequen~y) 
for “Compentrol” and a standard control. 
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Over-all view of an amplifier built by the author which incorpo- 
rates the unique phase shifting tone control system described. 


Details 


on an unusual tone control circuit which may be 


added to any existing amplifier, radio, or p. a. system. 


O MANY articles have 

about wide-range and high-fidelity 

amplifiers with their remarkable 
flat audio frequency characteristics 
that we would feel slightly apologetic 
were we to attempt another 

Just to be different, therefore, we are 
going to describe an amplifier whose 
audio curve is far from flat. We have 
designed an amplifier to please the hu- 
man ear and not an oscilloscope 
interested in 
we began to look around for some sort 
of solution. Why, we wondered, was it 
not possible for us to have “presence’ 


been written 


Jeing sound research 


and still increase the bass curve enough 
to allow for the 


> 


failure of ow 
In other words, why couldn't we change 
the curve of the amplifier so that, in 
effect, the “ear curve” was flat and so 
that all audible tones would sound the 
same volume level to the ears 

With this thought in mind, in the 
early part of 1935 we set to work with 
formulas, slide rule, and the “trial and 
error” system. It was our intention to 
build an amplifier whose response, 
rather than being flat, would have a 
curve just opposite to that of the av- 
erage human eat 

Using the standard frequency of “A” 
440 cps as the approximate center of 
the audio frequency spectrum we 
moved toward the lower end and as 
the ear’s response began falling off, we 
started increasing the output of the 
amplifier by the amount the ear’s re- 
sponse had fallen. This process was 
repeated, starting again at “A” 440 
and moving toward the high-frequency 


cars 


end of the audio spectrum. The result 


was, in effect, a flat response as far as 
the ear was concerned 

The reasons we had for this last 
move was a suspicion that the lack of 
naturalness o1 noted in re- 
produced sound was due as much or 
more to the loss of the high or ex- 
tremely high tones, which contain 
harmonics of the fundamental tone, as 
to the loss of the low tones. These har- 
monics ar¢ 


“pl esence’ 


necessary in order to give 
individ- 
without them 
same pitch and volume 
level would sound exactly alike 

The tone control system as it finally 
evolved will give the 
tener a into a new world of 
reproduced sound. The distinctive fea- 
ture is the use of separate amplifiers 
for the high and low frequencies, re 
sulting in a distinctive tone quality 
which permits each instrument in an 
orchestra to be heard distinctly 

This effect is achieved mainly by 
adding some phase shift to one-half of 
dividing network. This 
shift is developed across the RCL com- 
ponents in the plate circuit of Vi; (Fig 
1), including Cy, Cy, Ru, Ru, and CH 
This circuit slows up the electrical im- 
pulses being amplified through Va. in 
comparison to being amplified 
through Vi». The output of both tubes 
is then brought to a common terminal 
where the combined output is mixed 
and passed on to the next amplifying 
tube grid. The effect is as follows: If 
a musical selection is played through 


each instrument o1 
uality or 
all tones of the 


voice its 


“tone color” 


most critical lis- 
venture 


the frequency 


those 


FOR 


3D EFFECT 


By 
ALVA R. WILSON 


this system and a chord group of 
notes is struck simultaneously by s 


eral instruments, all of these tones will 
not reach our ears at the 
due to the delay 


fools the 


same instant 
circuit of Vis. This 
that the 
instruments are spaced 
distance apart, giving a “third-dimen- 
sional” effect. This effect can be in- 
creased by adding an extra speaker o1 
two and spacing them a few feet apart 

The basic tone control system, which 
may be added to any existing radio o1 
amplifier with excellent 
shown in Fig. 1. However, it must be 
kept in mind that the rest of the audio 
system with which it is used must be 
capable of 


ears into 


sensing 


various some 


results is 


reproducing a very wide 
range of frequencies if best results are 
to be obtained that the 
pull 
The output transforme 
must be of excellent design and mate- 
rial. This will also hold true for the 
interstage or driver 


This means 
audio amplifier must have 
output stage 


i push- 


transformer if 
one is used 

We seldom employ invers« 
preterring to us¢ 
ity output 


feedback 
a well matched qual- 
transformer; however, this 
circuit has been incorporated in some 
factory-built jobs with 
sults 

Referring to Fig. 1, the incoming eu 
dio signal should be at about the out 
put level of a radio tuner 
up, tape or wire recorder 
ance tap), or 
For low 
crystal 
a single 
stage 


improved re- 


phono pick- 
(high-imped- 
similar sound 
output microphones of th 
dynamic, or simila 
audio amplifying o 
preceding this tone 
would be desirable R master 
gain control and its setting in relation 
to R, and R, is important to the 
all frequency responss For extended 
range it should be kept well open with 
R, and R, adjusted at a lower setting 
for a pleasing room level. For a nar- 
rowed frequency range, run R, and R 
at a higher level and R; at a lowe 
level, adjusting R, and R, as previously 
for pleasant tonal quality and volume 
In all cases, R; may be used as any 
volume control once the proper listen- 
ing preference is established by R, and 
R,. Advancing R, will 


sources 


varieties 
mixel 
control input 


over- 


increase the 
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treble response which is amplified 
through V.». Similarly, advancing R, 
will increase the bass response which 
is amplified through Vou. 

If the high-frequency response of 
your radio or amplifier is adequate, R» 
and V.x could easily be the first audio 
stage and used as is, providing R,, Rs, 
V., and its components are connected 
into the circuit with it, as shown. An 
inverter or driver stage between this 
level and the push-pull output stage 
will be found necessary since consider- 
able energy is required to reproduce 
the lower bass tones properly. 

We have experimented with the com- 
ponents in the plate circuit of V.« for 
several years and every new bass con- 
trol circuit that has looked promising 
has been tried by the author, but none 
of them have been able to perform as 
satisfactorily as our original hookup 

Due to its extremely low frequency 
response and extended gain (well be- 
low 60 cps) some caution should be 
used in laying out this amplifier or 
a.c. hum will be picked up in low 
level wiring unless shielded wire is 
used. Make sure this shielding is of 
1 low capacitance design or a loss of 
high frequencies may result 

The audio choke, CH,, must be 
mounted well away from any trans- 
formers or chokes if the power supply 
is mounted on the same chassis, other- 
wise it will pick up magnetic impulses, 
causing severe hum 

The purpose of this choke is two- 
fold. It is of such a value that the 
high frequencies at the output of Ce 
cannot pass back through Cy» and thus 
to ground through C., Rw, and C,. At 


a.c 


the same time it serves to pass the low 
frequencies (which have been sepa- 
rated from the high by the RC com- 
ponents in the grid and plate circuits 
of V..) to the output or coupling con- 
denser C In addition, it produces a 
phase shift between the high and low 
frequencies at the output condenser 
Cw, giving a three-dimensional tonal 
effect. Since this is not a resonant cir- 
cuit the value of CH, is not too critical 
and a midget type choke of around 20 
or 30 henrys at 0 ma. may be used pro- 
viding care is taken in mounting it 
with relation to other a.c. components 
We normally the T14C70 choke 
listed in the parts list since it is shield- 
ed and has hum-bucking type windings. 
Even this choke must be mounted as 
far away as possible from any a.c. 
fields 

In some cases we have used midget 
a.c.-d.c. chokes mounted on a flexible 
strap under the edge of the chassis 
opposite the power transformer, with 
flexible leads so that it can be moved 
around in relation to the power trans- 
former. When a position is found 
where there is no hum, the mounting 
strap is bent so that the choke remains 
at this angle when bolted down. In 
a few rare cases we have had to solder 
a couple of shielded leads to this choke 
and mount it completely away from 
the chassis. A test for hum of this 
type may be performed by disconnect- 
ing one end of Cy temporarily. If hum 
disappears, it is evident that it was 
being picked up by this choke and a 
new angle or mounting position must 
be found 

It will be 


use 


seen from the foregoing 
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SEE AMPLIFIER SCHEMATIC 


V2a 
ve6N7, 


wd A 
ae 
Fig. 1. The “Wilson” tone control system 


which may be built into any amplifier or 
radio. See Fig. 2 for the parts values. 


that a well-shielded power transformer 
and filter choke are preferable. While 
C. is still unsoldered, listen to a musi- 
cal selection of good quality through 
the amplifier. This will give you a flat 
audio characteristic. Then touch C, 
to its unsoldered terminal and notice 
the attenuation or depression of the 
middle frequencies. You will immedi- 
ately notice a definite change in tonal 
quality—-much more pleasant and nat- 
ural sounding. This is the flat “ear 
response plus phase shift 
A slight amount of 
generated if one side of the heater 
winding is grounded. Therefore, it is 
preferable to use a transformer with 
a 63 volt winding with a center tap 
brought out and grounded, leaving 
both sides of the heaters “floating” 
If you wish to add this control net- 


hum will be 


Fig. 2. An amplifier which incorporates the “Wilson” tone contro] system. Unless a microphone or other low input device is to 
be used. all parts left of “X" may be omitted; scratch filter may be used in phono lead between phono pickup and input jack only. 


6L6 
-* 


6Vo 


v2.@ 
\/26N7 © 


v26NL = 
V2e ¢ 


Tt 
F SPEAKER 


vi v2 vs 
7 
63vac - , ; 
CENTER TaP ah 
GROUNDED 7 r 


R,—I1 megohm, 1 w. res. 

Ry, Rus, Rue 2000 ohm, 1 w. res. 

Rs, Ry, Run Ris Rue, Rie Ro» 
ohm, 1 w. res. 

R,, Ry, Ru—1 megohm pot 

R.— 500,000 ohm, 1 w. res. 

R,—2 megohm pot 

Ryo Ruy, Ru, Re, Ra, Ra—270,000 ohm, 1 w. 
res. 

Rie—10,000 ohm, 1 w. res. 


R»,—100,000 


R..— 12,000 ohm, 1 w. res. 

R..—200 ohm, 10 w. wirewound res. 
Cy, Ca, Co—.05 ufd., 400 v. cond. 

Cy, C-——25 pwfd., 25 ». elec. cond. 

Cy, Cur, Cur —8 nd... 450 v. elec. cond. 
Cy—.002 yfd., 200 v. cond. 

C.—.01 pfd., 400 v. cond. 

Cu, Cru, Cur—-1 afd., 400 v. cond. 
Crm Cra Cur—-25 pfd., 400 v. cond. 


Crr—25 ufd., 30 v. elec. cond. 

T,—Output trans. push-pull 6L6's (or 6V6's) 
to speaker trans. or voice coil (Use high qual- 
ity wnt) 

CH,—Choke (Thordarson 1T14C70—see text) 

PL,—6.3 +. pilot light 

J,, Je-—Phono jack 

V,.—6IS tube 

Ve, Ve—6N7 tube 

V., V.—6L6 or 6V6 tube 
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work to an already existing amplifier 
or radio which has one side of the 
heaters grounded, and you find it ad- 
visable to change this; it can be done 
by carefully removing the ground from 
the heater pins and the grounded side 
of the transformer heater winding. 
Connect the pins to each other and to 
this ungrounded transformer winding. 
Connect a 20-ohm, center-tapped fixed 
resistor across the entire 6.3 volt wind- 
ing and ground the center tap to the 
metal chassis. In some instances we 
have removed the power supply from 
the radio or amplifier chassis to a 
separate small chassis using a plug-in 
type cable and used the vacated space 
to build in our tone control network. 
When this procedure is followed, there 
is no discernible hum, even with a 
high level and “no signal” condition. 

We have built these amplifiers on 
bases of many different types and sizes 
with good results, however our own 
preferences for materials are: a bright, 
firm, non-magnetic type for home use 
while for portable use we use a sturdy 
bright-plated steel. Clean plated sur- 
faces are good. Painted or finished 
surfaces may be used if care is taken 
in establishing a good, clean solid 
ground by thoroughly removing paint 
or finish at the ground terminal. 

The amplifier featured in this article 
was built for use in a cafe for repro- 
ducing music froma tape recorder and 
record changer with the occasional 
use of a microphone. It was built on 
an 8” x 12” x 3” aluminum base to 
conserve space. As each constructor 
will have his own pet ideas and meth- 
ods as to mounting resistors and con- 
densers we can leave most of the con- 
struction to the individual. The under- 
chassis view shows less wiring than is 
renerally seen below such equipment. 
This is due to our own preferred meth- 


od of construction. All resistors and 
condensers have one end soldered di- 
rectly to the tube base terminal in the 
RC amplifier circuit. This makes for 
a neat, compact hookup with a mini- 
mum of wiring. What is more import- 
ant, it also confines the components 
of each stage to its associated tube, 
thus reducing the chance of stray cap- 
acity pickup, etc., as often happens in 
the terminal strip and cable method. 

A good layout for this type wiring 
is to space tubes 2%” from center 
to center. The ones near the edges of 
the chassis should be centered 114” 
from the chassis edge and mounted 
with the heater terminals facing to- 
ward the power transformer. At the 
heater side of the tube sockets mount 
a two-terminal soldering lug with one 
insulated terminal under the socket 
mounting screw. The cathode resistor 
will lie between this lug and the tube 
socket, one end to the number 8 pin 
and the other to the lug’s grounded 
terminal. One end of the grid resistor 
is connected to its socket terminal and 
the other end to the same ground lug. 
The two plate resistors are then con- 
nected, one end of each, to the correct 
socket terminals and the two free ends 
go to the insulated part on the solder 
lug. After all condensers and resistors 
are mounted to their correct terminals, 
the spare wire leads are pulled through 
the holes in the terminals, the ends cut 
off and soldered 

Due to the enormous high frequen- 
cy gain of this amplifier (especially 
when the treble control is well ad- 
vanced) it may be necessary to mount 
a small grounded metal baffle at the 
side of the 6L6 nearest the volume and 
tone controls to prevent self oscillation 
at extremely high frequencies. These 
frequencies may be so high as to be 


completely inaudible in which case 


Under chassis view. By installing resistors and condensers by their own leads 
at the associated tube sockets, a neat. practically wire-free unit is obtained. 


their presence will be evidenced by low 
output and distortion. A simple test 
for this condition is to place a fixed 
.002 »fd. condenser across the two 6L6 
plate terminals or from one plate 
terminal to the metal chassis. This 
acts as a bypass to short out the high 
frequency and thereby stop oscillation. 
It should not be left in permanently 
or some of the high frequency response 
will be lost. The tone and output will 
clear up under this test. To stop this 
condition try placing the plate leads to 
the output transformer directly against 
the metal base, running them as direct 
as possible and keeping them short and 
away from associated wiring. If neces- 
sary resort to the baffle as outlined 
previously. A little testing will de- 
termine where to place it, or them, 
permanently to completely eliminate 
this oscillation. 

We have found that a balanced out- 
put of the push-pull 6L6 stage is easily 
obtained by merely selecting two tubes 
with matched characteristics. This 
holds true in any well-designed push- 
pull circuit. 

We ordinarily use push-pull 6V6's in 
the output stage for normal home use 
and from two to four 6L6’s or larger 
output tubes for auditorium and p.a. 
systems. The output transformer must, 
of course, be correctly matched to the 
tubes and speakers employed. 

Audio phase shift is not a new thing 
in itself, having been used in com- 
munication facilities for “scrambled 
speech”, in electric organs to produce 
a vibrato and chorus effect (Ham- 
mond), and by others to produce a 
slow decay of tone in an amplifier, 
etc., but we believe this is the first 
attempt to utilize it, as has been done 
here, to obtain a third dimension effect 
in sound. 

That the results are startling and 
outstanding has been proven by the 
fact that anyone hearing this amplifier 
for the first time is immediately im- 
pressed by its “naturalness” and tone 
color. Comments from these listeners 
lead us to believe that our time was 
well spent in developing it and repeat- 
ed orders for the unit leave no doubt 
about their “listening preferences” 

As a project for the audio technician 
or the experimentally-minded audio- 
phile, this circuit is worthwhile not 
only as a departure from the run-of- 
the-mill amplifier but because of its 
possibilities for variations. 

It should be emphasized that this 
particular circuit will not “sound 
good” on the oscilloscope screen but it 
will satisfy most critical listeners. It 
restores the “presence” that is so 
often lacking in amplifiers that show 
up well on the scope. 

At the risk of seeming to “over-sell” 
this design, the author encourages 
readers to give this circuit a try to see 
for themselves whether or not this 
amplifier does all that it claims. It is 
a pretty safe bet that you will like 
what you hear and will be installing it 
in many of the amplifiers you service. 
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THE ULTRASONIC U-25 ENCLOSURE 


By EDWIN C. REYNOLDS 


Ultrasonic Corp., Cambridge. Mass, 
Details on a commercially-available, 


compact, corner-type speaker housing. 


HE ever-increasing demand for compact loud- 
|=. aker systems of moderate cost has inspired 

Ultrasonic Corporation of Cambridge, Massachu- 
setts to offer its new U-25 enclosure. This new unit is 
readily adaptable to home, industrial, and commer- 
cial installations 

The bass response of the U-25, free from boom, box 
vibration, or tinniness, has been achieved by acousti- 
cally matching four specially-designed 5-inch perma- Small size of the U-25 makes it ideal for apartment use. 
nent magnet speakers with a one-half cubic foot cor- 
ner enclosure. The cabinet, which measures 13 inches in the average living room with a power input of only 
high, 19 inches wide, and 9% inches deep, provides a two watts, eliminating excessive cone movement which 
frequency response from 55 to 11,000 eps with un- is the basic cause of distortion in small speakers 
usually high acoustical efficiency at low input and For optimum results and improved bass response, 
sound dispersal qualities equivalent, in some respects, the U-25 has been designed for corner mounting, 
to a 16-inch speaker housed in a six to ten cubic foot each wall acting as a segment of the speaker baffle. 
cabinet The cabinet itself is constructed of selected heavy 

Good symphonic performance may thus be enjoyed birch plywood, lending itself to either blonde or 

mahogany finishing and reducing the pos- 

Details on the U-25 enclosure sibility of undue resonancs In addition 
incorporating the Baruch-Lang should servicing become necessary at a 
principle. The speakers used later date, the U-25 components are, be- 
are specially designed and are 
not readily available. Stand- 
ard 5” units can be used and 
will give good performance. 
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(Continued on page 146) 
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Fig. 1. The frequency response of the U-25 
in anechoic chamber. See text for details, 
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Fig. 2. Response of enclosure when tested 
in a conventional living room setting. 
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Macs RADIO 
SERVICE SHOP 


By JOHN T. FRYE 


I 


ARNEY 


service shop in his 


door of the 
usual mannet 
stepped inside after his 
lunch hour; but Mac, his employer, 
noticed that the youth's face wore a 
preoccupied look not normal to it 

“What's the matter with you 
Kid?" Mac asked “You 
though you've been trying to read the 
titles on the revolving 
cords again.” 

“I feel like it, too,” Barney con- 
“IT stopped in at Central Elec- 
back to pick up a 
crystal cartridge, and there 
bunch of hi-fi boys in there shooting 
the breeze. And do you know what? I 
couldn't dig but about half of what 
those jokers were talking about! They 
kept chattering away about ‘crossove1 
and roll-off frequencies,’ 
‘damping factor 
‘pre-emphasis,’ ‘constant velocity,’ ‘bi- 
aural recordings, and a whole 
of other terms that sounded to me 
like so much Greek. Never thought I'd 
live to see the day when Old Barney 
would need an interpreter to under- 
stand conversation in a radio store.’ 

Mac grinned at the boy’s worried 
concern, “Old Barney would not need 
an interpreter if he had read those 
articles on high-fidelity I have been 
pointing out to him,” he remarked. “! 
tried to tell you quite a while ago 
that it looked to me as though this 
hi-fi thing was shifting into high gear 
and that it would behoove us, as tech- 
nicians, to keep abreast of what was 
going on. Just recently I read that the 
number of high-fidelity enthusiasts al- 
ready outnumbers the radio amateurs, 
and this is just the beginning. Radio 
and TV manufacturers are sitting up 
and taking notice, and you are going 
to find them talking more and more 


84 


slammed the 


as he 


Quiz 
look as 


juke box re 
fessed 


tronics on the way 
were a 


‘presence,’ 


‘boost and droop,’ 


mess 


BARNEY MEETS HI-FI 


about high-fidelity in connection with 
their products.’ 

“Are we 
I thought you were 
ice technician's trying to take on work 
outside his own field.” 

“I am opposed when the new 
is really foreign to the 
experience and background. For ex- 
ample every now and then 
pipes up and says the radio and TV 
technician should take on air-condi- 
tioning or watch-calibrators or 
tric organs or electric welding equip- 
ment as a service sideline. In many of 
he would have to maste! 
field of knowledge to do 
iob on the sideline 
he would have to buy new equipment 
or subject his equipment to 
hard usage for which it was never in- 
tended. My argument is that if a radio 
and TV service technician cannot ob- 
tain all the business he can do right 
in his own field, there is something 
wrong. Since there is a definite recog- 
nized shortage of technicians 
he ought to be covered up with radio 
and TV service. If he is not, instead of 
trying to invade a new field, he had 
better improve his mastery of his own 

“But servicing high-fidelity systems 
is not a new field. Hi-fi equipment is 
simply a_ refinement and improve- 
ment of the audio amplifiers that the 
service technician. has been working 
on all along. For him not to accept 
this kind of work would be like a gen- 
eral garageman’s refusing to work on 
a Cadillac 

“Won't we 
equipment ?” 

“Not right away. We have a good 
audio sine-wave generator, a good 
square-wave generator, and a good 
scope. In addition we have the a.c. 


field? 


opposed to a serv- 


going into this new 


work 
technician's 


someone 


elec- 


these cases, 
a whole new 
a good moreover, 


present 


these 


have 


to buy some new 


v.t.v.m., the voltage calibrator for the 
scope, and those audio-frequency test 
records we bought for testing pickups 
Using this equipment, which would be 
found in about any modern service 
shop, we can get by for a while. Ob- 
serving the square-wave response of 
the amplifier on the scope will 
us a good idea of the frequency re- 
sponse of the amplifier being tested 

“What makes you think we'll 
to buy other equipment later ?"’ 

“Well, it has been discovered that a 
check of frequency is not a 
sure-fire way of certain the 
amplifier will sound good to the 
Intermodulation tests have 
proved to be of more value in evaluat- 
ing the response quality of an ampli- 
fier in terms of what the ear hears. I 
had been thinking we ought to buy a 
good intermodulation analyzer a little 
later, but now I am not so sure this 
expense will be necessary 

“What changed your mind? 

“An article that appeared 
the March, 1953, issue of ‘The Aero- 
vor Research Worker It discussed 
the phase shift method of checking 
distortion and described the 
easily-built 
this method 

“Tell me more.’ 

“Well, an audie generator! 
signal into the amplifier 
that is working into a non-inductive 
load. The input signal is reversed 180 
degrees with respect to the output sig- 
nal, and the two signals are adjusted 
to equal amplitudes and fed to sepa- 
rate grids of a twin-triode mixer. Be- 
cause of the 180-degree phase shift, 
when the input voltage of the ampli- 
fier is rising 1n a positive direction the 
output voltage is falling in a negative 
direction. Since the amplitudes are 
equal, this means that the resultant 
output voltage of the mixer will be 
precisely zero as the output 
voltage of the amplifier is an exact 
mirror-image of the input voltage 
However, if the amplifier introduces 
any distortion, the output waveshape 
will no longer be an inverted faithful 
image of the input. In this case 
will be portions of the input signal 
that are not cancelled by its 
alter ego portions of the phase-shifted 
output curve, and this difference volt- 
age will show up in the output of the 
mixer. This output is passed through 
a flat amplifier and measured by a 
v.t.v.m. or observed on a scope screen 
The amplitude of this difference-volt- 
age compared to the total 
output of the amplifier 
measure of distortion 
the amplifier 

“What appeals to you 
method ?” 

“For one thing, it req ini- 
mum of new equipment. For el 
its accuracy is not dependent upon 
having near-perfect test instruments. 
You do not have to have a distortion- 
free signal generator or perfect filters 
to use it, as you do with some otha 
systems. In the phase-shift method it 
138) 
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Depend on Mallory 
for 


Approved Precision Quality 


The MALLORY CONVERTER 
Can Be Your Best Profit Maker in the New UHF Market 


When LHF goes on the air in your area, thousands of sets will need 
converting. The Mallory UHF Converter can become vour fastest 
moving item almost overnight. Be sure you are ready to take advan- 


tage of the opportunity... get your full share of the market. 


The Mallory Converter adds all UHF channels to any TV set 
without sacrificing reception of a single VHF channel. 
The Mallory Converter has outsold all other makes in every 


area where UHF is already on the air. 


\ preselector in the Mallory Converter protects against image 
interference, interference at the IF frequency and oscillator 


radiation. It insures better selectivity. 


The attractive deep maroon plastic cabinet is smaller than most 
portable radios. 


op The customer has nothing more to buy, no adjustments to 


make ...even if he moves to another broadcast area. 


YOUR MALLORY DISTRIBUTOR has complete details on the Converter. 


It has been an outstanding profit maker in other areas. [t can be for vou. 


Installation is easy too. Simply connect the antenna leads and power 
lines from the Converter to the set... right in the customer's home, 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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M p E D A N C a @ Simpson 100-0-100 microampere 
meter. 
@ Completely AC operated 
a R D G E 4 | T @ Built-in phase shift generator and 


amplifier. 


@ Battery type tubes, no warm-up 
MODEL 18-2 required. 


@ Newly designed two section CRL 
dial. 


@ Single knob D, Q, and DQ functions 


@ Special impedance matching trans- 
former. 


SHIPPING WT @ New modern cabinet styling. 


15 LBS @ 12% precision resistors and silver 
mica condensers. 


} sign so typically char 
ducing high quality instrumer 
new, improve 
binet styling 
interpretatior 
! gz model 
scillator 1 ampliher with all tubes 
ompietely cliiminates Warm-up tin 
AC. lime perated. No bothersome batter 
Heathkit IB-2 Impedance Bridge Kit 
truments in one compact unit. The Wheat 
easurements, the Capacity Comparison 
Maxwell Bri 
nce measurements ) 
eliminating possibl t sion due incorrect dial 
r adjustment. Only or set of instrument terminals ne« 


Heathkit Heathkit 
AUDIO WATTMETER LABORATORY 


KIT GENERATOR KIT 


MODEL AW-1 


$9Q@50 
529” $3950 


6 LBS. 


MODEL LG-1 


SHIP. WT. 
A new Heathkit design for the au- 16 LBS. 


dio engineer, serious hi fi enthu- 
Siast, recording studio, or broad- 
cast station; the Heathkit Audio 
Wattmeter Kit. This specialized 
instrument instantly indi the 
output level of equipment 
under test without juiring the 
use of external load 
readings are taken 
the calibrated scales é 
200 microampere Simpson meter 
The Heathkit Audio Wattmeter 
features five full scale power meas 
> milliwatts up to 5O watts with db ranges of 
db. The instrument has a power measurement 
rating of 2 watts continuous and ) watts maximus r meter 
mittent operation. Non-inductive resistance load impe 
8, 16, and 600 ohms are provided through panel | iel cillate : led 
selector switch. Frequency effect is negligible fre 10 cycles to 25( t vide flexibl f RE « 


k A conventional VTVM circuit utilizes ; d ? twin triode tu The é ‘ high freque 
6OAVS amplifier itt 1 modulation 
arity illat nd ! voltage rf 
‘ osciliator a \ f itag regi 
With the Heathkic AW-1 desired information can be obtain - 


a seieniul her t anstormer operate 


‘ 
The meter bridge circuit uses four germanium 


instantly and conveniently without bothering with the irksome sctups TI 
a mar re a) f T ’ appearar 
and calculations usually required. Useful tor power curve measure = et 


ecided asset t 
e Heathkit I 


’ or | ‘ . r reoor ¢t 
instrument will help to supply the answers to ur aud operating Generator sets a new level of operation, far superi 


1 Te 
ments, trequency response checks, monitoring indicator, etc. Con Hexibality ; “Se 
venient calibration directly from 110 vole AC out This new lustrial or educational Dor ry. Th 


or power output problems instrument in this price classification 
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CHECK THESE Features 


MM New 5UPI CR tube 
M Re-trace blanking 

M Voltage regulation 

M Extended band width 

M Peak-to-peak calibrating provisions 
M Good square wave response 

M Astigmatism contr ol 


New heavy duty shielded power 
transformer 


f TV 4 


AWeathhil 1.OW CAPACITY 


C= - ( 
—s 


NO. 342 


$359 SHIP. WT 


1 18 
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VOLTAGE CALIBRATOR KIT 


MODEL VC-2 


$1150 
- 
SHIPPING wT. 
4 LBS. 
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PROBE KIT 


Heathhit 


NEW 5 


OSCILLOSCOPE 


KIT 


MODEL 0-9 


s§9°*° 


SHIPPING 
WT. 28 LBS 


Weathhit 
SCOPE DEMODULATOR 


PROBE KIT 


NO. 337-8 : ee 
l Hi Ly la 

50 g will 
$3 ry ' re I ; 


SHIP. WT. 1 LB 


iV. RF. Ul 


Aeathhit 
ELECTRONIC SWITCH 


MODEL $-2 


$23°° 


SHIP. WT. 11 LBS. 


Benton Harbor 15, Mich. 
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The beautiful 

V-6 VTVM, th 
selling kit in 
features in addition to 
and proven in the pro 
This is the basi 
Easily meets all 
convenience of ranges 
It will accurately measure D 
tremendous ohmmeter range 
ile for a total of 45 meter ranges 
New 11% volt full scale low 
scale length per volt. Upper D¢ 
0-1.5, 5, 15, 50, 150, 500, 1 


00, 1,500 


offers many new 
the refinements developed 
100,000 VTVM's 
branch of electronics 
stability, sensitivity, 
modern styling 


otters 


outstanding 


MCasuring mstrt 


met 


coverage, and 


provides 


limit 1,500 v 


range 


scale 


(1.000 volts 


AWeathheel 30,000 voit oc 
PROBE KIT 


For TV service work or any similar application 
where the measurement of high DC voltage is 
required, the Heathkit Model High Voltage 
Probe Kit will prove invaluable. A precision 
multiplier resistor mounted inside the two-color 
sleek, plastic probe body mulupli 
cation factor of 100 on ranges 

of the Heathkit 11 VTIVM 

The entire kit precision resis- 

tor, two-color plastic probe, tip con 

nector spring, test lead, phone plug 

panel connector, and complete assembly 
instructions 


446 


provides a 
the Ix 
megohm 
includes 


AWeathhil Peak 
PROBE KIT 


read peak-to-peak vol 
the Heathkic 11 


No, 338-B 


directly made 
involved cal 
ments over the frequency rar 
mec. Use this probe to exter 
of your VTVM in radio and 
The Peak-to-Peak Probe Kit 
polished aluminum housing 
polystyrene probe ends 


can be 


~~ 
$550 


SHIP. WT. 2 LBS. 


ee a a 


AWeathhel v 
PROBE KIT 


The Heathkit RF Probe used in conjunction with 
any 1l megohm VTVM will permit RF meas- 
urements up to 250 mc, + 10%. A useful, con- 
venient accessory for those occasions when RF 
measurements are desired. The RF probe body 
is housed in the new, smartly-styled polished 
aluminum probe body featuring two-color poly- 
styrene probe ends and a low capacity flexible 
shielded test lead. The kit is complete with all 
necessary material and a detailed assembly sheet 
as well as instructions for probe operation. 


voltage 


500 voles full scale. AC 
maximum ) 


ulations 


Detailed assembly 
including instructions for probe operation 
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VACUUM 


MODEL 


$245° 


SHIPPING 


Heathkit Model 
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strument, now 
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well over 
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Seven 
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ohm 


No. 336 
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2 LBS. 
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Measure 
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ae 
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$350 


SHIP. WT. 2 LBS. 
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finished in an 
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TUBE 


| VOLTMETER 


KIT 


New 112 volt full scale low range 
1,500 volt upper limit DC range 


Increased accuracy through 50% 


greater scale coverage 

High impedance 11 megohm input 
Center scale zero adjust 

Polarity reversal switch 

1% precision resistors 


Clearly marked db scales 


ohm to 1 
polarity reversing swi 
FM alignment 


ranges from .1 
a 1x 


smartly styled, compact, sturdy med al 


crackle r. The | 


enamel further 


attractive gray 
baked 
mal appearance 


exte! 
infra-red, panel 
omponents u roughout. 
Sliver conta ngze at switches 
Individy 
DB s 


d sharp crisf 


rmer ré pows 
ind D¢ 
ntification, all 


maximum 
other 
varicty f accessory pf 


accuracy 


1 , 
scaics pilack 


bes shown on this page still 


over-all usefulness 


Aeathhet AC VACUUM TUBE 
OLTMETER KIT 


MODEL AV-2 


$2959 


SHIPPING WT. 
5 LBS. 


instrument 


The new Heathkit AC VTVM 

that makes possible those sensi- 

tive AC measurements required 

by laboratories, audio enthusi- 

asts, and experimenters. Especi- 

ally useful for hum investiga- 

tion, sensitive null detection, 

phono pick-up output measure- 
ments, making frequency response runs, gain measurements, 
ripple voltage checks, etc. Low level measurements are easy 
to make because of the complete voltage coverage of the 
instrument and the one knob operation. 

The large 200 microampere Simpson meter has clearly 
marked and easy to read meter scales. Ten voltage ranges 
covering from .01 rms full scale to 300 volts rms full scale, 
with frequency response = 1 db from 20 cycles to 50,000 
cycles. Instrument input impedance 1 megohm, ten db ranges 
from —52 db to +52 db. For stability and good linearity 
characteristics the meter bridge circuit features 4 germanium 
diodes. Attractive instrument styling, a companion piece for 
the popular Heathkit VTVM and the new AW-1 Audio 
W attmeter. 
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NEW Meathheel 


Gopakemmm MULTIMETER 


M@ 20,000 ohms per volt DC sensitivity, 


5,000 ohms per volt on AC 
M Polarity reversal switch 
1% precision multiplier resistors 


50 microampere 4'2” Simpson meter 


Meter ranges for service MODEL MM-1 


convenience 4 0 
New resistor ring-switch assembly $ 
M Total of 35 meter ranges * 


MM New Modern cabinet styling SHIPPING WT. 6 LBS 


1 ' 
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New Weathéct 12 Volt 


BATTERY 
ELIMINATOR KIT 


Heathkit Eliminat 
modern, up-to date operation ¢ 
kit Model BE-4 
which can be selected at the flick of a panel 
BE-4 to 
conventional 6 volt radios 

This Battery 
variable output ranges, 0-5 volts DC at 10 amp 
0 


Here is the new Battery 


if 
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sertvice § 


furnishes either volts of 


service the new 12 vole car radios it 


new Eliminator provides t 


or 15 amperes maximum intermittent; 


amperes continuously or ) amperes maxin 


The output voltage is clean and well filtered « 
two 10,000 mf condensers. The continuously 
determining 


of 
monitor 


output feature 1s efinite aid 
ot 
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vibrators, the voltage operating range 


Panel mounted meters constantly 


Weathit NIBRATOR 
TESTER KIT 


Y repair 
service 
Tester 


work 


is valuable and 
Heathkit Vibrator 
you many hours of 
This will instantly tell 
the condition of the vibrator 
checked, Checks vibrators for 
starting the easy two read 
indicates quality of output on 
a large Bad-?-Goox The Heath 
kit VT-1 checks interrupter 
self rectifier vibrators. Five 
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Binding post kit now 


standardization of 
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NEW Weathéct VARIABLE 


TRANSFORMER KIT 
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MODEL VT-1 
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NG POST 


available so that 
all instrument con- 


This new, five-way 


binding post will accommodate an alliga 


tor clip, banana ply 


lug, or hook-up wire 
20 binding post assemblies 


bly includes bindin 
der fiber washers, 
120 pieces in all 


ig, test lead pin, spade 
Sold in units of 
Each assem- 
2 post, flat and shoul- 
solder lug, and nut. 
Kit $4.00. 
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Either 6 or 12 volt operation 
Continuously variable voltage output 
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monitoring 


Automatic overload relay — self- 
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rectifier unit 


Fuse protection 
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MODEL IT-1 
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TECHNICAL 
APPLICATION BULLETINS 


radio 


An exclusive Heathkit service 
nical application bulletin 

by recognized instrument 
ties Outlining vari ) 
of instrument applications 
able now with 40 four-page 
trated bulletins and an attractive 
flexible loose-leaf binder. Only $2.00 
(No c.o.d. on this item, please. ) 
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GENERATOR 


KIT 


MODEL TS-3 


$4450 


SHIPPING WEIGHT 
18 POUNDS 


CHECK 


M INCREDUCTOR 
sweep 


M TV and IF sweep deviation 12-30 mec 


controllable inductor 


M 4mc- 220 mc continuous frequency 
coverage 


M Oscillator operation entirely on fun- 
damentals 


Output in excess of 100,000 micro- 
volts 


M Automatic amplitude circuit 
M Voltage regulation 


Simplified operation 


and 


AC ce ntrol 


change in 


current 
the 
are wound 
than 12 mec on all 


Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS-3. This new pro h ctance riatior 1 
features and combinations of functions not f f the 


service type instrument. Every 
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NEW Weathhct 
BAR GENERATOR KIT 


$1450 


SHIPPING WEIGHT 
6 POUNDS 


Bar Gener- 
ther 
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BG horizontal of vertical 
will 
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CHECK THESE 


TUBE CHECKER [iiiaiitesetees 


KIT 


MODEL TC-2 


E:/ 


SHIP. WT.12 LBS 


The new Model TC-2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 
instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount 
ered in this type of work, Test set-up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octa! and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon 
short indicator, individual three-position lever switch for each tube element, 
spring return tese switch, 14 filament voltage ranges, and |.ne set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly fom a large 4" 
Simpson three-color meter, calibrated in terms of Bad-’-Cood. Information 
that your customer can readily understand. Checks emission, shorted elements 
open elements, and continuity 
The use ot closer tolerance resistors im critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash... The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls 
Wiring procedure has been simplified through the extended use of multi- 
cabla, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that “factory built’ appearance to instrument construction. Completely 
detailed information is furnished in the new step-by-step construction manual, 
regarding the set-up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data 
The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness — simplified operation — attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 


offered by the Heathkit Tube Checker 


Aeathéct POWER SUPPLY KIT 


The Heathkit Laboratory Power Supply 
features continuously variable, regulated 
voltage output with good stability under 
wide load variations. A 44” Simpson 
plastic enclosed panel mounted meter pro 
vides accurate meter output information 
of voltage or current. All panel terminals 


MODEL PS$-2 completely isolated from the cabinet. Sep 

arate 6.3 volt AC supply at 4 amperes for 

$3350 filament requirements. Ripple component 
a 


SHIPPING WT exceptionally low, stand-by switch pro- 
17 LBS ; vided to eliminate warm-up time of the 


five tube circuit. 


p $2959 


Simplified harness wiring 


VN 


Improved, smooth, anti-backlash roll 
chart action 


Optional roll chart illumination 
Individual element switches 
Portable or counter style cabinet 
Spare blank socket 

Contact type pilot light test socket 
Simplified test set-up procedure 


Line adjust control 


BEER E RK h 


42” three-color meter 


HEATHKIT 
PORTABLE 


KIT 


MODEL TC-2P 


34% 


portable model is sup- 
with a strikingly at- 
€ two-tone cabinet finished in rich n 
mpregnated fabric covering with 
the inside cover, Detachable cov 
dware, sturdy plastic handle help to 
onal appearance to the instrument 


PORTABLE TUBE CHECKER CABINET as de 
will fie all earlier Heathkit TC-1 Tube Checke 
ing weight 7 lbs. Cabinet only, 91-8, $ 0 


AWeathhél  W PICTURE TUBE 
TEST ADAPTER 


The Heathkic TV Picture Tube 
Test Adapter used with the Heatt 
kit Tube Checker will quick 
No. 355 4 50 for emission, shorts, et ‘ 
. termine picture tube quality 
Ship. Wt. 4 @ sists of standard 12 pin 
1 lb socket four feet of ca 


socket connector, and 


LABORATORY AND 
SERVICE SHOP 


BOOKLETS 


id 
ve 
eorvce “Planning Your Service Busine by John 
— T. Frye, and “Establishing the Industrial 
Electronics Laboratory’’ by Louis B. Garner 
Jr., are booklets available to Heath 
eee kit customers 
ern booklets, written 
en nized authorities 
< requirements and 
establishing your 
ness or for setting 
electronics laborat ull attention 
is given to various d thac are 
frequently overlooked ’ project 
of this mature are undertaken. Just 
write in to the Heath Company re 
questing your free copy, or attach a 
memo to your next order 
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AWeathhil V\SUAL-AURAL 


CHECK THESE Features 


Visual and aural signal tracing 
Two channel input 

M High RF sensitivity 

M Unique noise locater circuit 

M Calibrated wattmeter 

M Substitution test speaker 

M Utility amplifier 


M RF, audio probes and test leads included 


: ] incorporating a combina- 

features not found in an ther instrument. Designed 

for the radio and ° rvice man, particularly for 

ng of AM, FM, and ” ci its. Here in a 
rated instrumer " the 
accu solatior difficulty 

This il cer features « ‘ igh gain RF input 
channel, u n nyunction with t ly-designed wide frequency 
High sensitivity permits signal 
parate low gain channel 
cuit explorati Both input chan 


y im ¢i r ay beam indicator 


rs 
DServe 
instrument can al 
gain per stage 
A decidedly unusual feature is a noise localizer circuit in con 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 


* 


Heathkit 
DECADE RESISTANCE KIT 


De esist < rovid 


MODEL DR-1 71; ide 
individual switch selectior re 

$}g50 istance values using twer 1% 
. resistors idit a choice of 1 

to 99,999 ohms in 1 ohm steps 

SHIP. WT. Ceramic wafer switches m= 
4 LBS. plated contacts, smooth, positive de 
tent action, baked enamel panel, and handsome 


, 
polished birch cabinet 


Heathkit 
DECADE CONDENSER KIT 


lenser Kit MODEL DC-1 


precision con 
curacy of + $465° 
are arranged in 
three s 00 mmf to .111 bed 
mf if ps mmf. (Ceramic SHIP WT 
4 LBS. 


witches with silver-plated con 
in laboratory work, for circuit development 


AWeathhil RESISTANCE 
SUBSTITUTION BOX KIT 


MODEL RS-1 The Heathkit Resistance Sub 


stitution Box provides indi- 

vidual switch selection of any 

$550 one of 36 RTMA 1 watt 

e 10% standard value resistors, 

SHIP. WT. ranging from 15 ohms to 

10 meghoms. Many applica- 

2 LBS. tions in circuit development 

work, and also in radio and 

TV service work. Ideal for experi- 

mentally determining resistance values 

and for quickly altering circuit oper- 

ating characteristics. Entire unit 

housed in attractive Bakelite cabinet, 

featuring the new universal type 

Heathkit binding posts to simplify 
circuit connections 


SIGNAL TRACER 


SHIPPING WEIGHT 
10 POUNDS 


voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or intermittent 
or noisy resistors, controls, coils, IF and power transform 
It-in calibrated wattmeter circuit is very useful for a 
quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili 
of other shop equipment, such as your oscilloscope or 
The T-3 Signal Tracer can be used as a high gain 
for checking tuners, record changers, microphones, phono 


ul 


*rlook the interesting service possibilities provided 

use of this new instrument and let it work for you 

saving time and money. The kit is supplied complete with all 

tubes, circuit components, demodulator probe, audio probe, and 
additional test leads 


AWeathhet 
CONDENSER CHECKER KIT 


MODEL C-3 


s19* 
SHIPPING WT. 
8 POUNDS 


7 aes Use the Heathkit C-3 Con 


denser Checker to quickly 

and accurately measure 

those unknown condenser 

resistor values. All readings are taken direct 

rom the calibrated panel scales without re 

ing any involved calculation. Capacity meas 

ranges from .00001 mf to 1,000 mf. Checks paper, 

nd electrolytic condensers. A power factor control is 

available for accurate indication of electrolytic condenser measurements 

A leakage test switch with switch selection of five polarizing voltages, 
) 


urements in f 
mica, Ceramic 


volts to 450 volts DC, will indicate condenser operating quality 
under actual load condition. The spring return leakage test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness 

For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly-styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 
cludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics 
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Heathkit AMATEUR 


TRANSMITTER iii 


NEW Yeatures 


4 @ Single knob band switching 


M Pre-wound coils 


MODEL AT-1 Metered operation 


50 M 52 ohm coaxial output 
——— $ M Crystal or VFO excitation 
* 


M Built-in power supply 
SHIPPING WEIGHT 


16 POUNDS M Rugged, clean construction 


Heathkit 

rans r Kit, incor; 
at the lowest px i i 
cf tal sock i 1 y witch K 

good shielding t VFO or 
input. Built-in power supply pr 
This kit features pre-wound coi 
uwput plug in cha 


ean constructi 


NEW Heathkit AWeathhit 
ANTENNA COUPLER KIT ANTENNA IMPEDANCE METER & 


mpedance Meter for 

Heathkit Antenna Coupler, spe g amenas impedence for line matching pus 
designed for td thks I Ny Soe r ent of | t phone mx 
eer. The Antenna oler « . , — it will f ten resistance 
€ for minim 


r 


f SWR. Pre 


W ae edance, and jf ' 
. ' k hicat nm re tor 
~ Ba on" $9Qso WS 


MODEL AC-1 


os vid ” deep. SHIP. WT. 3 LBS 
SHIP. WT. 
$}45° 3 LBS. 
IMPROVED Weathéct 


ame ‘ GRID DIP 
COMMUNICATIONS RECEIVER KIT  \yneen ree RET 
MODEL AR-2 f $195! 4 LBS 


$25°° SHIP. WT. MODEL GD-1B 
° 12 LBS. Th inshle inet 


MODEL AM-1 


for ke Reing 
transformer 
separate 
manual 
ae ntrol Nx ise 

headph« ne JACK 
high performance standard 

Frequency coverage is cont ous trom cc ft mc in four 
ranges For ad led convenience various ham bar ; V been separately 
identified in respect to their relative piacement on the slide rule tuning 
scale. A chassis mounted, 5! PM speaker is included with this kit 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, L2AV6 de 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output, wailable and provide continuous 
SY3GT rectifier. 


RECEIVER CABINET ow frequency cover- 
Proxylin impregnated, fabric covered, plywood cabinet with aluminun ge down to 3)) kc Dial correia 
panel designed expressly for the AR-2 Receiver. Part 91-10 ing on cul included _ Shipping 
weight 5 Ibs.. $4.50 weig lb., kit 341, $3.06 


g-in coils ar 
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CHECK THESE Features Aeathhit 


First popular priced Q Meter il il 
MM Reads Q directly on calibrated scale 
M Oscillator supplies RF frequencies of 

150 ke to 18 mec 


Calibrate capacitor with range of 

40 mmf to 450 mmf with vernier of 

~ 3 mmf 

Measures Q of condensers, RF resis- MODEL QM.-1 
tance, and distributed ccpacity of 

coils S$ 4 & 5 oO 
Many applications in design and de- ow 
vrtapment work SHIPPING WT. 14 POUNDS 


Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 


1 Q Meter Kit with 


ratories, an perim t irti irly usef f ork for checking peaking 


with range 


» and linearity 
ratory facilities 


schools, and experi- 


MODEL IM-1_ but m 


t es, records 
High and low 


t specifically de ned 
’ < ing ny } T nr } [ t | } M aC * mM) 
$ 50 test f ‘ int tl = r supply 1 AC vacuum 
tub t ter all f t t vent. Per cer intermodulation 1s 
e irect ' n the it { t full scale. Both 4:1 
} rats v ht r 


With this instrument the 
SHIPPING wT. ly , : " a : con mow onion ths 
17 POUNDS benefits of intern lat " { ce ute audi terpretation 


per ma e level ent ¢ i t, of wiy developed equipment can 
< 


Aeathhit AUDIO GENERATOR KIT - eaece AUDIO OSCILLATOR KIT 


AH tA ( tor wit . MODEL AG-8 


f 
ef 


$2950 dep cacdilaiien talicels Caio a 345 
SHIP. WT. 1" LBS. é Cae 6 aes oD 50 
Heathkit , SHIP. WT. 11 iss. 


AUDIO FREQUENCY METER KIT: “Weathhct 
, say 2 SQUARE WAVE GENERATOR KIT 


checking in ' t Heath ire Wave Gener 


ncies from aan 
at any voltage 
nd 300 volts rms 
ritical wave shape 


ration is entirely 


electronic ust set the range switch, ~~ MODEL $Q-1 
3450 feed an unknown frequency into the in 
> strun n at re ad the frequency ai 
nomen, sd wont cho. fog $2950 


librated scale of the Simp 
SHIP. WT. 12 LBS. 


MODEL AF-1 


SHIP. WT. 12 LBS. 
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WILLIAMSON TYPE 


A M p LI Fr FE R PRICES OF COMBINATIONS 
W-2 Amplifier Kit including 
main amplifier, power supply, $ 50 
and WA-P1 Preamplifier Kit. 
K | T Shipping Weight 37 Ibs. Ship- S 


ped Express only. 
MODEL W-2 


Particularly designed for W-2M Amplifier Kit includes § 15 
main amplifier and power 
. 


custom installations, fea 
turing separate cable supply. Shipping Weight 29 
connected units for sim Ib i 
s. Shipped Express only. 
p! ty of installation PP peered 
Sheet metal work finished 
in attractive gray ham 
mertone for smart ap e WA -PI Preamplifier Kis only § 


peorance. All control Shipping Weight 6 Ibs. Ship- 
shafts of the adjust ed Express or Parcel ? 
able length break-off P P # Pacem Vee. 
type 


offered wit 


ay Weathhit roe AWeathhil economy & WATT 
High Fidelity AMPLIFIER KIT AMPLIFIER KIT 


A new 20 watt high fidelity amplifer, de 
MODEL A-9A Signed especially for custom audio instal 


A mri 
lations demanding clean reproduction, ad BA 


TI new ki ode 


j many 


quate power, and flexibility 
Vidu requirements, Separ: z 
bass tone controls provide up to 15 dl wrierta 4 my Regn en suner overeat 
boost or cut. Four switch selected inputs arate bass and treble tor nt O 


each with the necessary compensatio ( MODEL A-7B Push 


the service desired. Output transformer t beam power output stage for balanced 
. 1 | | > > 
impedances of 4, 8, and 16 ohms 50 oduction. Excellent voltage 8: 
Pp . , \ $ t good frequency response 
reampliher, tone control, and phase +L 
, a at ywer output. 12J5 am 
splitter circuits utilize 9 pin twin triode her and phase split 


miniature tubes for low hum and noise SHIP, WT, 10 LBS. be: oom prose one SYS GT 


level. Two 6LGO push pull power output A-7C incorporates preamplifier stage with special compensated 
tubes provide full 20 watts power. Fre- to provide necessary gain for operation with variable reluctan 
output level phono cartridge. Circuit is properly compensated f 
phone operation. $17.50 


SHIP. WT. 18 LBS. 


quency response + | db, 20-20,000 cycles. Total harmonic distor 
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre 
amplifier, 12AU?7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two GLO push pull pentode power out 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 


pled with low cost ZY : 


NEW AWeathhit M U ER KIT 
ae aed R E C E | V E R K | T ” “ N 2 Tuner 


was specifically designed for 

Another new Heathkit for the student simplified kit construction. 
beginner, or hobbyist. If you have ever Can be operated through 
had the urge to build your own radio the “phono” portion of 
receiver, this kit warrants your attention. your radio or with a sepa- 

New high gain miniature tubes and rate amplifier. The kit fea- 
IF transformers provide excellent sensi- tures a pre-assembled and adjuste " MODEL FM-2 
tivity and good signal to noise ratio. A tuning unit, three double tuned -I1F 50 
built-in ferrite core rod type antenna has transformers. and a discriminator $22 
been provided. A chassis mounted 542” transformer in an 8 tube AC oper- e 
PM speaker provides excellent tone and ated circuit. Frequency coverage 88 SHIP. WT. 9 LBS. 
volume. Convenient phono input. Can to 108 mc. Experience the thrill of 
be operated either as a receiver or tuner, MODEL BR-2 building your own FM tuner and at the same time enjoy all of 
Simplified construction manual outlines SHIP. WT the advantages of true FM reception. 
circuit theory. Ideal for students. Tube $17 5° 11 LBS - 
line-up: 12BE6 mixer oscillator, 12BA6 e , 
IF amplifier, 1L2AV6 detector-AVC-first 
audio, 12A6 beam power output, SY3GT rectifier Pree CATALOG 


CABINET Proxylin impregnated fabric covered plywood cabinet. Ship- Write for free catalog containing latest price information, 


ping weight 5 lbs. Part number schematics, specifications, and descriptions of all Heathkits 
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HEATHKIT Dual 
CHECK THESE 
NEW Featured : RECORD 
umumenmmn PLAYER KIT 


Automatic shut-off for both changer and 


amplifier 


: . MODEL RP-1 
Acoustically correct cabinet enclosure 


wv 

Modern attractive styling S$ 5 re] 
Two 6” PM matched speakers 5 . 

\ 

- 


Compensated volume control SHIPPING WT. 30 LBS 


Easy to assemble 


An entirely new introduction to quality record reproduct Q ¢ 
compact, t p model with none of the specialized range cerami rtridg tures an ingenious t 
usually associated with high fidelity hire stylus f« r 78 records without turning 
nized speakers mounted in an acousti Simplifies o assemble, four tube amplifier Ines mpen 
ali tf the music « the record n ntt ! separate tor control , impreg 
n of being surrounded fabri er cabinet supplied completely mbled You 


‘ I 
with the ur 
This spectacular characteristic is possible uild only the ampl r from step-by-step construction. No special 


ique sensati 
sed non-directional properties of the matched zed tools cn led required, aS full recognition has been given 
Heathkit Dual makes listening to fine recorded ) fact that many purchasers of this kit enjoy good musical re 
w experience through naturally clear, life-like production on a purely non-technical basis, and the construction 
t all levels throughout the tonal system. The manual has been simplified to the point where even the complet 
rmance level is vastly superior to that of the ordinary phonograph novice can successfully construct the Heathkit Dual. The price of the 
nsole selling for many, many times the price of the Dual Heathkit Dual incl ; inet Record Changer, two 6” PM 
Changer plays all sizes —all speeds-automatic shut-off for speakers, tubes, and | circuit components required for amplifier 

changer and amplifier after the last record is played. A wide tonal construction 
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ORDER BLANK 


SHIP VIA 
Parcel Post 
Express 
Freight 
Best Way 


en Gollss PLEASE Paint 


QUANTITY MODEL NO | DESCRIPTION WEIGHT 


; 
4 


REMARKS 
TOTAL 


WEIGHT AND 
AMOUNT 


Enclosed find ( ) check ( ) money order for On Express orders do not include transportation charges — they will be 
Please ship C.O.D. ( ) postage enclosed for ___ pounds. collected by the express agency at time of delivery. 


November, 1953 


Premium Tokens .. .44 


\ Ze a 
Between Aug. Ist and Nov. 15th a | 


(TUBE AND TOOL) 


—— You get 
_ both chest 
and parts tray 


The Mast Valuable Sorvice Aid Youve Ever Seon / 


7 LOOK WHAT IT HOLDS! 
Tubes, Tools, Test Equip- 
ment and all the small parts 
needed on any home radio 
or TV service job. 


“SIVA 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


LIGHTING - RADIO - ELECTRONICS - TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd. 


University Tower Building, St. Catherine St., Montreal, P. Q. 


Talk about a useful servicing aid . . . this 
Sylvania T-N-T (Tube and Tool) Chest 
is really it! Carries more tubes, tools and 
parts than any chest on the market! 


LOOK AT THESE FEATURES: 


Bass and fir plywood case 
Waterproof Du Pont Fabrikoid cover 
Holds 187 receiving tubes 


Lightweight folding aluminum tool and 
parts tray 


Unbreakable plastic handle 
Brass-plated hardware 
Room for mirror and ohmmeter 


It's a complete, portable service shop! 


ACT NOW... Offer Limited! 


This chest is now yours for only $5.00 
and 30 Sylvania Premium Tokens. Offer 
good only between August Ist and No- 
vember 15th. See your Sylvania Distrib- 
utor who has these kits now. 
Remember, you get 1 Sylvania Pre- 
mium Token with every 25 receiving 
tubes or with every picture tube you buy. 
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HE proposed color TV signal specli- 

fications of the NTSC have 

given a fairly wide printing 
listribution by the technical 
However, the full significance of most 
of these coldly stated facts will be lost 
n the average reader who has not 
closely followed the this 
new aspect of the television art. This 
irticle proposes to explain the “why” 


been 
and 


pre ss 


o 


growth of 


of these unique specifications and sub- 
sequently show how a typical receiver 
information from 


recovers the color 


this signal. 
Basic Signal Philosophy 


The NTSC started its investigation 
into the formulation of a color signal 
with the stated goal that it would pro- 
duce the best signal 
within the structure of the 
channel and that the 
would be compatible Starting 
this premise the signal is deduced as 
follows 

Let us suppose that we had a three- 
color camera putting out green, 
and blue wide-band (0-4 mc.) 
signals. Obviously if we could code a 
transmitter with this 12 mec. of data 
ind then decode it with a proper re 
ceiver these three color 


colo: possible 
present 
signal 

with 


6 me 


red, 


video 


signals could 
be used to produce a colored display 
on a tri-color tube. If we would ex- 
amine the green, red, and blue camera 
outputs we would conclude that there 
must be contained within the 
ture of these three signals sufficient 
information so that a signal equiva- 
lent to a black and white camera out- 
put might be produced from them. Let 
us call this monochrome signal E 
and the three aforementioned 
signals Ev, Ex, and E These 
values are related as follows 


Ey = 0592, 0.30Ee + 0.118... (1) 


struc- 


color 
four 
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An Emerson experi 
mental color TV re 
ceiver. Note the remov 
able top on cabinet to 
facilitate adjustments. 


Part 2. Explanation 


and the operation 


The reason a simple mixture of all 
three signals in equal 
not used to give white (or 
contained in the unique response of 
the eye to color intensity. If the eye 
were to observe three saturated pri- 
mary colors of equal intensity as 
measured with a wide-band photome- 
ter, the brightness of the colors would 
not appear to be the same. The green 
would appear to be twice as 
bright as the red and about six times 
as bright as the blue. In monochrome 
would appear as three 
gray tones in exactly the 
same manner as panchromatic film 
would render them 

Instead of transmitting the 
information as Ee, Ex, and Ex, we can 
transmit the monochrome component 
E (hereafter called “luminance’’) 
and three new values called the color 
difference components, (Ey-E,), (2 
Ey), and (E,y-Ey). In a 
would recover Ey and each of the 
three color-difference voltages We 
would then add Ey to each of these 
color-difference voltages and thereby 
recover Ev, He, and E Note that the 


proportions 


vrs @ 
gray) i 


color 


colors 
different 


these 


color 


receiver we 


Fig. 1. Color difference phase spectrum. 


E, Ey 


Ewscewta ~ Ey 
* 


By WILLIAM R. FEINGOLD 


Emerson Radio & Phonograph 
Corporation 


of the NTSC color signal 
of a color TV receiver. 


color-difference voltages contain only 
information pertinent to the 
character of the signal 

An examination of these four pieces 
of information leads us to the conclu- 
sion that one item is superfluous. We 
find that it is not necessary to trans- 
mit (He-Ey) since E.« is contained in 
E, by equation (1). By a simple add- 
ing circuit it is possible to recover Ey 
from the remaining three items 

We have now reduced our color data 
to Ey, which is the luminance compo- 
nent and treated in the conventional 
manner, and two color-difference sig 
nals (EBre-Ey) and (Ey-Ey) 

In order that a single color 
rier might be used to convey 
color-difference values 
taneously we have to set 
spectrum as 


color 


subcar- 
both of 
simul- 
up a phase 
shown in Fig. 1. This 
figure indicates that the phase of the 
color subcarrier voltage relative to a 
reference position depends on the col- 
or information being transmitted. In 
other words, if we are transmitting 
only (Ex-E,) the subcarrier will take 
on a phase position 90° or a quarter 
of a cycle behind the reference posi- 
tion If we transmit only (H£y-E,) 
then the phase position will be 180° 
or a half cycle behind the reference 
position. If it is necessary to transmit 
both (EBy-Ey) and (Bye-Ey), a 
condition brought about by a comple 
mentary like yellow, magenta, 
(blue-green), the phase posi- 
tion will be some other angulation, as 
indicated on the diagram. Note that 
the phase of the subcarrier is not re- 
stricted to just the six shown on Fig 
1. Every hue has a unique correspond- 
ing phase position 

The complete color signal has now 
reduced to a wide-band 4 mec 
luminance component that is the same 


9 


these 


some of 


color 


or cyan 


been 


0.5MC. 


RELATIVE AMPLITUDE 


Fig. 2. Color signal characteristics. 


E,-E, 
Q 


| 


I REF. 


Fig. 3. 


The phase relationship of the 


wide-band I and narrow-band Q signals. 


COLOR VOLTAGE FROM 


3 COLOR SYNC 
PHASE 


@ COLOR SYNC 
PHASE 


Fig. 4. 


Detecting I and Q signal volt- 


ages from the composite color signal. 


as the present monochrome 
and a subcarrier 
fies the 


indicates 


and whose 
its saturation. A 


color 


signal, 
whose phase identi- 
amplitude 
large am- 
plitude means a deep red, for instance, 


and a smal! signal, only a light pink 
Fig. 2 indicates the subcarrier se- 
lected by the NTSC. The reason for 
this special frequency will be dealt 
with later. For the moment let us dis- 
cuss the bandwidth requirements of 
the color signal and the limitation im- 
posed on us by the 6 me. channel 
specification 

For years we have been conditioned 
to think of a video signal in terms of 
a wide band of information running 
the gamut from 60 cycles to 4 mec 
This concept is still valid for our lu- 
minance signal and it therefore car- 
ries all the necessary fine detail. A 
study of the color data amplitude var- 
iation, however, brings out the re- 
markable fact that the com- 
pletely insensitive to color in this fine 
detail area. Comprehensive te 
that if this color 
reduced 


eye 18 


sts have 
bandwidth is 
from 4 me., the 
perceptible 
about 1 me 


shown 
slowly 
only 


eve 
begins to see a loss 
and 


picture is still 


in coior quality at 
that a tolerable 
present when the bandwidth is 
reduced to 0.1 me. Taking 
of this phenomenon of the eye the 
NTSC decided that 
components shall have a bandwidth of 
13 me. and that others shall have a 
bandwidth of 0.4 mec. Examining [ig 
2 we see that this narrow infor- 
mation fits in at the top of the band 

double s data while the 
ition is transmitted 


bulk of its upper sideband 


color 
( olor 
advantage 


has certain co!lor 


band 


leband 
wide-band inform 
with the 
missing 

It would have been very simple had 
-band data turned out to 
be (E,y-E,) and the wide-band data 
(Ey-E,), but this was not to be. Tests 
showed that the wide-band 
should fall on the orange-cyan axis 
In Fig. 3 this signal is called “J” and 
he narrow-band signal in quadrature 
with it is called “Q” 


The Color Signal 


Simply stated, the 
put together as follows. See Fig 

The three camera signals Eu, EB 
and Ey, are fed to two simple 
puter-type networks which we call 
matrices. The output of one is 2B 
preduced in accordance with equation 
(1). In a similar manner the 


the narrow 


color 


color sig 


com 


other 


Fig. 5. Simplified block diagram of the video seciion of a color TV transmitter. 
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IN PHASE @ AMPLITUDE 
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fae) 
= 


$ 
° pues o 


\ pHase 7 
SHIFTERS 


matrix produces (Ex-Ey) and (E,y-F,). 
A third matrix changes these two 
components to a new pair, 7 and Q, 
for the purpose of allowing the 
band-limiting operation discussed 
before. The modulator outputs X an‘! 
Y are combined. along with Ey, to 
form a composite video output. Note 
that the signals X and Y are each in 
phase with its injected 
subcarrier at all times The pha 
of Z however is another matter. Its 
phase is dependent on the relative 
amplitude of X and Y and reflects the 
color of the original subject matter in 
accordance with Fig. 1 
Fig. 6 indicates the 
that would be 
inal subject 


sole 


respective 


signals 
produced if the 
matter were three 
cal bars of saturated colors 

red, and blue. Fig. 6A is simply E 
and represents equation (1). Fig. 6B 
is the combined output of the two 
modulators with the phase varying 
from bar to bar. Fig. 6C is the 
posite video output and is the arith 
metic sum of (A) and (B). Note that 
we have introduced a parameter 
called the “Reference Burst In or- 
der that the phase of the 3.58 

for: itained in « 


Various 
orig- 
verti- 


green 


com- 
new 


on co 
a | ner reference, eight cyc!l of the 
subc are transmitted along 
This 
just behind the 
yne pulse and has a reference phas 
as shown in Fig. 1 
Although we have 
manner in which the 
put together we have apparently over- 


‘rriel 
the gnal 


with 
burst of subcarrie1 


is placed horizontal 


described the 
color signal is 
looked the problem of using a part of 
the assigned channel for a 
pose. It is 


dual pur- 
all well and good to glibly 
dis 4 mc. luminance channel and 
a 1.7 me. (1.3 me. lower 0.4 mc. up- 
per sideband) color channel all in one 
1.2 me. assigned spectrum. There must 
than meets the eye in the 
fact that the area from 2.28 mc. above 
the monochrome video carrier to the 
top of the band is being used for both 
luminance and Will not color 
data penetrate the luminance channel 
in some manner and destroy the com- 
patible nature of the signal? The an- 
swer to this question would have been 
an emphatic Yes! had the NTSC not 
resorted to the ingenious phenomenon 
of “Frequency Interleaving 

If we take a standard 
receiver, operating normally, and in- 
ject into its video a sine-wave signal 
we would expect to see a distinct in- 
terference pattern. However, if we 
carefully vary the frequency of this 
injected signal we would observe posi- 
tive frequencies of 
and 
interference 


iss a 


be more 


color 


monochrome 


interfer 
frequencies of zero 
These conditions 
correspond to the even and odd mul- 
tip'es of half the line frequency. Th 
technique of 


powerful 
ence other 


two 


setting ain extraneous 


half the 
zero Visi- 


signal to an odd harmonic of 
line frequency to 
bility is called “Frequency Interleav- 
ing.” Not only this mean that 
the color subcarrier will theoretically 
be inv‘sible, but all its upper and lower 
sidebands will be invisible too 


produce 


does 


since 
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tI ey 
the 


harmonics of ha'f 
In actual practice 


are odd 
line frequency 


also 


however, due to the inherent nonlin- 
earities of the system, a slight dot 
pattern may be visible on some wide- 
band receivers at close viewing dis- 
tances. At normal viewing this pat- 
tern is not visible. 


consideration 
beat produced be- 


A second and similar 
is a possible visible 


tween the color subcarrier and the 
sound carrier. This interference too 
can be made invisible by making this 


frequency difference an odd multiple 
of half the horizontal line frequency 
Applying these principles to obtain 


exact numbers, the NTSC is using a 
color subcarrier of 455 times half the 
line frequency and sound carrier of 
572 times half the line frequency 
Since the sound carrier must be 4.5 
me. the obvious result is a slight 
change of horizontal scan. The exact 
numbers are 
, 155 
Color subcarrier 4.50 
72 

3.579545 me 

Horizontal Frequency (H) 3.579 

) 
545 -_ 15,734.2 cps 
155 
) 

Field Frequency H > — 99.94 

cps 
The Color Receiver 

Fortified with a knowledge of the 

make-up of the color signal we are 


now in a position to examine te 
manner in which a color receiver re- 
constructs the green, red, and blue 
video signals, Ee, E and &E, See 
Fig. 8 

The tuner, i.f., and sound system are 
substantially the same as in present 
black and white sets except for two 
necessary differences. The tuner and 
i.f. must have a slightly wider band- 
width. They must extend to 4.0 me 
Note also that a sound detector has 
been added to the usual video detec- 
tor. It is customary to extract the 45 
me. required for intercarrier sound 
from the output of the video detector 
However, in this receiver the sound 
attenuation would be excessive at this 
point, hence the need for a separate 
sound detector tapped into the i.f. strip 
before the deep sound traps 

The video detector output is identi- 
cal to that in Fig. 6C and is first fed 
to the luminance amplifier. This video 
circuit is the same as any good mono- 
chrome stage except that it has reject 


traps set to 3.58 
the same as Fig. 6A 

The video detector output 
passed through the bandpass ampli- 
fier. This stage removes Ey from the 
signal by having a restricted passband 
from 2.3 to 40 me. This output 
identical to Fig. 6B, and is passed on 


me. Its output is By, 


is 


also 


is 


to the J and Q demodulators 

These synchronous demodulators are 
somewhat new to the television art 
Each tube has a 3.58 me. color sync 
voltage of known and fixed phase ap- 
plied to it along with the color infor- 


mation from the bandpass amplifier. 
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The output at the plate of the demod- 
ulator is a voltage that reflects the 
amplitude of the color voltage and the 
relative phase with respect to the color 
sync voltage Fig. 4 shows a phase 
diagram with an instantaneous phase 
relation a between a color voltage “A” 
from the bandpass amplifier and the 
sync fed to demodulator J. The 
instantaneous output from the 7 de- 
modulator would be a voltage “C.” 
Since the color syne injected into the 
@ demodulator lags J by 90° its volt- 


color 


age output would be “B.” These volt- 
ages “C” and are the instantane- 
ous values of 7 and @ that we are 
desirous of recovering 

Having obtained E,, J, and Q, it is 
necessary to resort to a computing 


matrix network to obtain our desired 
voltages Ev, Ex, and Ey. However b 
fore this is done it is essential that Ey, 


I, and Q be in proper time step. An 
examination of these three voltages 
shows that voltage Ey, gets to the 
matrix before voltage J and that / 
arrives there before voltage Q We 
must therefore use a delay line to 
slow up these cast voltages. Conse 
quently, / is delayed by 0.5 microsec 
ond (approximately), and Ey by or 
microseconds. These values are typic 
and will vary from one design to an 
other. Regardless of the actual value 
required, however, it is necessary that 
the three voltages arrive in time step 
at the matrix within 0.05 microsec 
ond if picture quality is not to be 
impaired 

The delay lines which have been 
used for this purpose have been either 
the lumped constant type, as shown 
in Fig. 7, consisting of a number of 
inductors and condensers, or the dis- 
distributed-constant type which is a 
continuously wound helix fashioned to 
form a cable In either case the 
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e 
+ (s) 


Fig. 6. Video signal for three verti- 
cal colored bars. See text for details. 
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Fig. 7. Lumped constant delay line. 


of operation is the 
voltage injected at one 
to suffer a phase 
(Continued on page 


end 
shift 
227) 


Fig. 8. Block diagram of a typical color television receiver using I-Q signals. 
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“SMALL-PACKAGE™ 
MODULATO 


By ED BRAUNER, W2URF 


“SMALL-PACKAGE” modulator 
has been in use at W2URF for over 
a year, modulating a 30-watt rig, 
and its performance has been praised 
by many amateurs who have heard it. 
Its simplicity makes it ideal for the 
beginner while its extra features and 
clean operation are suitable for the 
old timer. The compactness and rug- 
gedness of the unit make it a “natu- 
ral” for CD and mobile work. 


Features 


A carbon mike input is used for An over-all view of the small-package modulator showing straightforward parts layout. 
mobile work but as no microphone 


battery is needed the modulator can 


be used in a fixed location with a con- A versatile, inexpensive low-power modulator for various 
ventional power supply of 250 to 300 ‘ ; 
volts at 150 ma. d.c. and 6.3 volts a.c amateur uses from standby gear to mobile and CD equipment. 


A multi-impedance modulation 
transformer is used with a rotary 


switch connected so one can instantly beginner will have little trouble in is fed through a transformer to the 
switch from one output impedance to building one 6C4 amplifier. Microphone current is 
another This is useful where the , , obtained from the 6C4 cathode, elimi- 
modulator will be used with different Circuit nating the need for a microphone bat- 
rigs or under emergency conditions The circuit uses three miniature tery when an a.c. heater supply is 
where the plate voltage-to-plate cur- tubes and consists of a microphone used. A .002 gfd. condenser (C,) is 
rent ratio of the modulated stage may amplifier which is transformer-coupled connected across the microphone to 
vary because of makeshift power to a pair of modulator tubes operating prevent r.f. feedback. This was in 
supplies and antennas. It is also use- under class AB, conditions. The mi- stalled after the photographs were 
ful where the rig is used on different crophone amplifier uses a 6C4 triode taken and therefore does not show in 
bands with different loadings and the modulator tubes are 6AQ5_ the picture 

While a power output of 12 to 15 pentodes The modulation transformer has a 
watts may seem very small, it is suf- A single-button carbon microphone (Continued on page 186) 
ficient for satisfactory modulation of 
a radio-frequency amplifier of 30 to Schematic of the small-package modulator. The microphone current is supplied by 
40 watts input, such as the popular 6C4 cathode circuit, eliminating microphone battery. 5S, selects output impedance. 


807-type amplifier. The modulator has 


ve : : “ur, ‘ a - 
been used with a surplus ( ymmand” MODULATED 
transmitter running 30 watts on (9 AMPLIFIER 


meters 

The small size and rugged construc- 
tion make the modulator useful in 
mobile and emergency work Tie " 
points, lugs, and lock washers have 
been used to make the construction 
as rugged as possible. Shield-base - 
tube sockets and spring-type shields 
are also used to hold the tubes firmly 
in place 

Another important consideration is a 
the ease of construction and low cost 63V 3 3 3 
of the unit. The modulator can be PAL == @~ bd 
built in three evenings and the total 
cost of parts should be under $20.00 s . 7" 


\ ms 
a Vv FINAL AnaP 
at radio supply-house prices The . “AY 4. §280-300V. Hv SUPPL 


HK 


tubes and some of the other compo- R,—500,000 ohm pot. S,—S. p. 5-pos. rotary s» 
nents may be purchased as surplus R 4700 ohm, 1 w. res T, —Microphone-to-grid trans. (Stancor 
7 : R 240 ohm, 2 w. res A-4706) 
, @ der > é andé ; 
for COnSS jer ably less than standard c ~002 ufd., 600 +. cond To—Single plate to push-pull grid trans. 
prices. There is nothing critical about C 3 uid 90 e; cles. cond (Seances A-33C) 
the parts values and “junk-box” o1 Cs, C.—8 ufd., 450 v. elec. cond T.—Multi-impedance modulation trans., 13-23 
surplus components similar to those Cy—10 ufd., 25 v. elec. cond w. rating (Stancor A-3843) 
specified ‘ he d. The julator J, —Open-circuut phone jack V,—6C4 tube 
pecified may be use 1€ Modulatol PL,—6-8 ». dial light, bayonet base ( 247) Vo, Ve-—6AQS tube 


is simple to construct and even the 
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Tube Department. Radio Corporation of America 


Another often-encountered TV fault which is easy to cure 


if you know the cause and method of locating the trouble. 


OME unusual picture disturbances 


which appear on television screens, 

such as those shown in Fig. 1, are 
attributable to “snivets.” If you have 
never heard the word “snivets” before, 
don't be alarmed; you are not alone 
The name is not a familiar one, al- 
though snivets have been quite well 
known in the tube industry for years. 
Because they often 
radio receivers and picture disturb- 
ance in television receivers, we felt 
that an introduction to snivets might 
be of some value 

The word “snivets” is not dignified 
by any Latin or Greek roots, but was 
coined to describe an effect. It 
posedly 
radio 


Cause noise in 


Sup- 

simulates the sound heard in 
loudspeakers as a result of 
snivets. The term is used rather loose- 
ly to describe both a discontinuity in 
plate-current of beam power tubes 
and its effects. The snivet appears 
near the “knee” of the curve of plate 
current versus plate voltage, particu- 
larly at high plate currents. Most 
beam power tubes show snivets at 
very high plate-current values. Fig. 2 
shows the plate curves of a 6BQ6GT 
(selected) photographed from a curve 
tracer; this figure illustrates a snivet 
at the knee of the top curve. 


Cause of Snivets 


In a beam power tube, secondary 
electrons emitted from the plate are 
prevented from reaching the screen 
by the suppressor action of a low-po- 
tential region between the screen and 
plate produced by a suppressor ele- 
ment (beam-confining electrode) in 
conjunction with space-charge effects. 
The low potential in this region, and 
the resultant suppression of secondary 
electrons, is partly dependent upon 
the amount of plate current flowing. 
At low current values, beam power 
tubes are usually slightly under-sup- 
pressed and the plate-current curve 


has a dip characteristic of tetrodes. 
The plate-current curve of Fig. 2 
shows this tetrode characteristic to a 
slight extent, as do some of the curves 
in Fig. 3. At somewhat higher cur- 
rent which are the normal 
peak currents for which the tube is 
designed, the proper suppression char- 
acteristic is obtained. At still higher 
current values, the tube becomes over- 
suppressed and iends to 
snivets. 

In the top curve of Fig. 2, the con- 
tinuous curve corresponds to increas- 
ing plate current as the plate voltage 
is increased. As the plate voltage is 
decreased, however, the curve departs 
from the origina! in the region of the 
“knee” and maintains the high 
rent. At some lower plate voltage, 
the plate current suddenly drops and 
returns to the curve traced when the 
plate current was increasing. The sud- 
den drop is the discontinuity—the 
snivet. It is evident that the screen 
current displays a similar discontinu- 
ity because the total plate-and-screen 
current remains virtually constant 

This discontinuity in the current 
curves has been explained in detail by 
Salzberg and Haeff', who, with due 
scientific propriety, refer to it as a 
“hysteresis phenomenon.” Their anal- 
ysis shows that the space charge be- 
tween plate and screen is at cathode 
potential during the steep rise of plate 
current with increasing plate voltage. 
This space-charge condition is called 
a “virtual cathode.” At the knee of the 
plate current curve, however, the space- 
charge potential increases to some 
value cathode potential and 
plate current is virtually independent 
of plate voltage. As the plate voltage 
is decreased, the virtual cathode is 
not re-formed until the plate voltage 
is lower than the value at which the 
virtual cathode disappeared during 
the increasing-current cycle. Accord- 
ing to this analysis, beam power tubes 


values, 


develop 


cur- 


above 
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would have colossal snivets except 
that practical tubes necessarily depart 
from the theoretical parallel-plane 
structure 
Snivets present a dilemma to tube 
The knee of the 
plate-current curve, which is desirable 
in beam tubes for high power 
output and efficienc: 1s produced by 
the same design which 
snivets. Devices reduce 
uniformity in 
such as a 
grid, prevent 
rounded 
aims 


engineers sharp 
power! 


factors 
which 


cause 
field 
the space charge region, 
conventional 
snivets but produce a 
knee The designer, there- 
for a sharp knee without 
at the peak current values for 
the tube is designed, allowing 
appear at higher currents 
published for the RCA 
6L6 beam amplifier indi- 
snivets at high current values, as 
Fig. 3, but the knee of the 
sharp at normal operating 


suppressor 


fore 
snivets 
which 

Snivets to 
The 
type 
cate 


curves 
powel 


shown in 
curves 1S 


currents 
Effect of Snivets 


The direct effect of snivets upon an 
audio or deflection circuit 
be detected 
ever, 


seldom can 
The indirect effects, how- 
are occasionally troublesome 
These indirect effects of snivets result 
from r.f. radiation associated with the 
very rapid change of plate and screen 
currents 

Radio 
tubes in 
sionally 
heard, 


receivers beam 
audio 
have snivet 
SnivetSs appear as a 
the output. The 
heard only when the tube 
maximum output 
voltage and current 
only at maximum 
Ss produced by 
the snivet 
receive! 


using 
output 


power! 
stages occa- 
When 
rasping 
snivet is 
is delivering 
the plate 
the knee 
The 
resulting 
picked up by 
antenna and delivered to 
loudspeaker as if it were a 


The r.f 


trouble 
noise in 


because 

reach 
output noise 
radiation 
being 


i 
f 
tr 


om 
the 

the 
signal 


‘ 


normal 
radiation is an 
chain 


essen- 
producing the 
is not heard if phono 


ial 

the 
graph records are 
same amplifier 

In television rece ers 


noise: 


noise 
played through the 
snivet trouble 
the horizon- 
The r.f. radiation is 
tuner or Li 


sometimes originates in 
tube 
picked up in the 
and amplified in the normal 


causing 


tal-output 

circuits 

manner, 

a picture disturbance. Fig. 1 
the for 

an take in 

were 


shows some of ms snivet dis- 


turbance severe cases 


These photographs made by 
line con- 
antenna terminalis ol! the 
the horizontal-output 
experimental breadboard 
rcuit used was adjusted so 


bringing a piece of 300-ohm 
nected to the 
tuner close to 
tube The 
deflection « 
that the horizontal-output 


operating inder 


tube was 

conditions which 
favorable for the 
snivets 


were 
abnormal but pro 
duction of The six 
made in fairly rapid suc- 
cession, slight adjustments being 


in the 


photo 
graphs were 
mace 
adjustment 
plate supply 
the 
The 
the 
prob- 


horizontal drive 
and 
the 
the disturbance 

Fig. 1A represents 
disturbance 


linearity control 
voltage to 
appearance of 
photograph of 
least se\ 


obtain Variety in 


ere and is 
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ably more typical of the appearance 
of snivets in conventional 
than the other examples. The non-uni- 
formity of the disturbance from top 
to bottom of the picture results from 
the alternating magnetic field of the 
tube heater acting on the space charge 
in the tube. 

Snivets always appear on the right- 
hand side of the picture because the 
output tube operates near the Knee of 
its plate characteristics during that 
part of the scanning cycle. The inter 
more likely to show up 
television signal is present 
is seldom strong enough to 
interfere with a good television signal 
Because the interference results from 
a sharp discontinuity rather than 
cillations at a discrete frequency 
writer had expected that 
would be more troublesome in 
low-frequency channels 
to date. 
that 
one 
pronounced 


receivers 


ference is 
when no 


the snivet 


os 
the 
snivets 
the 
Observations 
have not borne 
Although 
showed i 
disturbance on low-fre 
quency channels, the photographs of 
Fig. 1 were made on Channel 11 and 
receiver tuning was rather critical 
Snivets have also been 
the u.h.f. band. Possibly resonances in 
the tube structure and the wiring en 
hance the radiation at particular fre 
quencies 
that 
negative 
istic 


howeve! out 
expectation 


television 


tests in 


receive! more 


observed in 


In some cases, it is also pos 


oscillations result from a 
transconductance 


sometimes found 


sible 
character- 


near the knee 


Eliminating Snivet Disturbance 


should be 
complaints 
Snivets 


technician 
up 


A television 
able to clear 
rather 


snivet 
easily. Because 
particular tube characteristics 
substitution of other horizontal-output 
tubes of the type is a 
The offending tubes 
are good in other 
used in 


result 
from 
same simple 
which 
respects, can be 
stronger-signal The 
production of snivets is also very n 
Sitive to the 

the horizontal 
Sulit | geht 


remedy 
areas 
operating conditions of 


output tube As 
adjustment of such 


Fig. 3. 
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PLATE (I,) MILLIAMPERES 


Plate characteristics of a 6L6 indicating 


Fig. 2. Plate characteristics of a 6BQ6GT 
tube selected to illustrate “snivets.” Note 
loop and discontinuity in the top curve. 


trols as width, linearity, or drive may 
cause the disturbance to disappear. 
There are many possibilities 
minimizing snivet disturbance by cir 
cuit or layout changes. Any change 
which decreases the strength of snivet 
radiation with respect to the picture 
signal is helpful. Antenna improve- 
ments accomplish this purpose by in- 
the desired signal. Physical 
separation of the deflection circuit 
from the r.f. and antenna circuits re 
the amount of undesired radia- 
tion picked up. Isolating the interfer- 
ing radiation to a small and 
shielding that area should be effective, 
ilthough this possibility has not 
investigated by the writer as yet. This 
approach would the use of 
small r.f. chokes in with the 
plate and screen of the horizontal 
output tube and the location of the 
tube in a high-voltage enclosure hav 
ing shielding This 
technique was discussed and 
choke details were given in a 
article 
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PHILCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN 


AGAIN PHILCO 
LEADS THE INDUSTRY 


Serviceman’s needs 
seen as Philco’s 
Engineering Goal 


This new Phileo VHF to UHF adapter 
pioneers a whole new approach to service 
problems and at the same time is the most 
economical and practical unit ever offered. 
Servicemen are taking full advantage of 
the introductory demonstrations of this 
amazing piece of equipment now offered 
by Philco distributors coast to coast. 


The First and Only VHF to UHF 


Signal Generator Adapter 


Continuing its engineering program de- 
signed to provide the serviceman with the 
best possible test equipment Philco 
Corporation now offers at a fraction of the 
usual cost an exclusive highly specialized 
adapter unit for converting the output of 
VHE TV servicing test equipment to UHF 


One of the Finest Vacuum 
Tube Voltmeters ever Designed 


Facing up to the task of measuring high 
impedance circuits where loading effect 
must be kept to a minimum Philco has 
again designed a unit which meets the 
most rigid engineering specifications. All 
reports indicate this unit is unexcelled 
for complete and accurate measurements. 


106 


G-8000 VHF to UHF signal generator adapter is shown in action. 


Practical Portable 3-inch 
Television Oscilloscope 


The tremendous growth of television 
requires the most practical and versatile 
types of equipment to answer service 
needs. Philco has such ecuipment, par- 
ticularly in its 3’ scope wh.ch is 2% times 
smaller than other 3” units, making it 
adaptable to either bench use or field 
servicing. High sensitivity and wide re- 
sponse make it ideal for TV work. 


“Philco Test Equipment Specifically de- 
signed for the serviceman!" That's the 
theme of Philco’s engineering program. 
A program which you, the serviceman, can 
depend upon to supply the very finest in 
service test equipment. Discover how easy 
it is to own a complete Philco Test Equip- 
ment Laboratory. Your Philco Distributor 
is eager to serve you by offering his new 
special payment plan to best accommodate 
your needs. Fill out the attached coupon 
as shown and mail to Philco Accessory Div. 


PHILCO CORPORATION 

Accessory Division 

Allegheny Ave. & "A" St., Phila. 34, Pa. 
1 am interested in the Philco Test Equipment 

shown here. Please send me details of your 

SPECIAL PURCHASE PLAN for obtaining these units. 
Please send FREE copy of your new booklet 

on Philco Test Equipment 

NAME 

ADDRESS 


city 


o=/ 


RADIO & TELEVISION NEWS 


Fig. 1. 


STABLE variable frequency oscil- 

lator is a source of joy around any 

amateur station. Since more “CQ” 
calls are ending with “looking around 
this frequency” than ever before, it 
becomes apparent that if we wish to 
contact these stations we must be able 
to move quickly 
This means that 
leave our 


to their frequencies. 
we will be forced to 
crystal with its fixed-fre- 
quency output, and adopt some means 
of continuously varying the transmit- 
ter frequency to any portion of any 
amateur band we wish to work. Not 
only must we have a generator of r-f. 


energy whose frequency can be con- 
tinuously varied at will, over a pre- 
determined range, but we must be 
assured that once it is tuned to any 
portion of that range it will remain 
fixed until we wish to change it, irre- 
spective of temperature change, a.c. 


line voltage 
cal 


fluctuation 
vibration or shock 

This is admittedly a big order. How- 
ever, the author is confident that the 
v.f.0 this article will 
meet these requirements in every way 

The basic circuit of 
shown in Fig. 2 


any mechani- 


etc. 


described in 


this oscillator is 
and an analysis of it 
will show it to be different from any 
of the standard types in use today. A 
6AG7 was used for the initial 
ments 

The common variety of v.f.o 
much to be desired. If enough voltage 
is applied to the tube plate to get an 
output comparable to a crystal oscil- 
lator, the tone is likely to be 
or the frequency unstable, because of 
excessive heating of the tube. The 
obvious solution, if we wish to main- 
tain a high output level, would be to 
use a larger, more expensive tube 
which would call for a bulkier and 
heavier power supply. This would not 
be satisfactory. Being experimentally 
inclined the author proceeded to in- 
vestigate the merits of the various 
oscillator circuits, as far as stability 
and output were concerned, with the 
thought in mind that slight 


experi- 


le aves 


rough 


some 
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Top view of the v.f.o 
is at the upper right; L. is at upper left and the oscillator 
tube between them. The 6V6GT buffer and the output coil are 
at the lower edge. Extra holes and coil socket are found be- 
cause the chassis and panel were from an old surplus item. 
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The oscillator grid coil, L,, 


ae ™ 


This unusual circuit offers solutions to the problems 


stability, output, and “note” 


change might possibly 
them to meet the 
expectations 

After considerable experimentation 
the Clapp oscillator seemed to be the 
circuit which most nearly approached 
the requirements, and so work was be 
gun. The stability was and the 
output fair, but the author could not 
approve of the “floating” cathode. A 
rough tone is often the result of hav- 
ing an r.f. potential on the cathode, 
due to rf. leakage between the 
cathode and the a.c. heater elements 
This becomes more objectionable as 
the plate voltage is increased in order 
to get a desirable output. When the 
oscillator is used to drive a _ high- 
powered transmitter, it will require 
special shielding, bypassing, etc 

Grounding the cathode in this cir- 
cuit stopped the tube from oscillating, 
as would be expected. However, since 
the grid coil is series-tuned instead 
of being directly grounded, as in most 
conventional oscillators, it was a sim- 
ple deduction that the plate output 


one of 
design 


permit 
optimum 


good 


Fig. 2. The basic Wilson circuit. The 6AG7 
was used for the original experiments. 
The circuit was derived from the Clapp 
oscillator. Plate and grid are tuned by 
one condenser. Note the grounded cathode. 
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by remarkably simple means. 


could be fed back at this point (with 
the coil disconnected from the cathode 
circuit), and that this feedback volt- 
age would have a phase shift of 180°, 
which would be correct for oscillation. 
Grounding the cathode was then pos- 
sible. 

oscillators the 


In series-tuned out- 


put sometimes varies or oscillation 
may stop entirely as the tuning con- 
denser reaches the “open” position, 


thus compelling the constructor to re- 
sort to padding and trimming in orde1 
to smooth out a usable tuning range 
The new oscillator described herein 
will oscillate smoothly over the entire 
range of the tuning condenser without 
any extra padding once a suitable 
amount of feedback from the plate is 
determined. (The condensers shown 
shunted across the main tuning con- 
denser in Fig. 3 were left there as 
the author had originally used values 
suggested for a Clapp oscillator cir- 
cult.) 
Constructors 
smaller tuning 


that a 
could be 


should note 
condense! 


used, of a value just large enough to 
cover the frequency desired, but a 
small variable padder condense! 


shunted across this capacitance would 
still be advantageous in the original 
calibration of the oscillator, when act- 
ing in the capacity of a bandset con- 
denser or for recalibration of the dial 
at some future date 

Another important feature of this 
circuit is the fact that a single vari- 
able capacitance may be used for the 
tuning of both the plate and grid in- 
ductances, since they both have a 
common terminal as far as r.f. is con- 
cerned. This point is at the lower end 
of the grid coil. A glance at the cir- 
cuit diagram (Fig. 2) will show that 
by connecting a variable condenser 
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(See TExT) 


R7 


we 
J2 
oe oo 


Gouda Ye On 


27.000 ohm, 
47,000 ohm, 
56,000 ohm, 
47,000 ohm, 
200 ohm, 2 w. res. 


7000 ohm, 10 w. wirewound res. 
25,000 ohm, 23 w. adj. wirewound res 
25 wuld. neg. temp. coeff. cond 
100 pufd. miniature var. cond. 
250 pwufd. double-bearing var. cond 
001 wid. silver mica cond, 
300 wuld. ceramic trimmer cond, 
Cy, Cy 100 pufd. silver mica cond 
te Cus Case Cis, Cro Cow 002 pufd. silver mica 
cond. 
50 wud. var. cond. 
go~-25 ufd., 600 v. cond. 
Cy, Cir—16 ufd., 450 v. elec. cond. 
L,—Approx. 190 t., #38 s.¢.c. en. closewound 


AR AAAAAzRTRRZEZ 


x 
= 


Power supply is on separate chas- 
sis. not shown in photographs. 
on Y_" dia. form (1," winding length) 

Approx. 126 t., 226 en., 
144" dia. form (2'," winding length) 

160 m.—2.5 mhy. +4. choke, soldered into 
plug-in form, 80 m.—25 t., % 26 en., close 
wound on 1'/4" plug-in form, 40 m.—18 t., 


closewound on 


218 d.c.c. closewound on 14" plug-in form 

T ,—Power trans. 275-0-275 v. @ 80 ma.; 6.3 
». @ 3 amps.; 5 ». @ 2 amps 

CH 80 ma, filter choke 

J, Jo—Closed-circuit jack 

S,, Sy S.p.s.t. switch 

NE Miniature neon bulb (see text) 

PL 6.3 v. panel lamp 

Meter—0-135 ma, milliammeter 

P Phone plug 

V OSI7 tube 

V 6V6 tube 

Vie—VR/150 tube 

V,—SYIGT tube 


Fig. 3. Schematic of the new v.f.o. 
mon r.f. connection, C 
condensers and matched coils. 
multiplies to 80 and 40 meters. S., 


between this point and ground, the 
frequency of both inductances will be 
varied as the capacity is changed. This 
last item will be appreciated by those 
who have tried the conventional meth- 
od of using separate condensers for 
the plate and grid inductors and gang 
ing them to a single control and then 
trying to get the two to track per 
fectly! Deviation from coil specifica 
tions by as much as 50% will not 
affect this tracking 

A big thrill came when the output 
was measured. With only 250 volts on 
the plate, a three-turn link was placed 
over the plate coil. The link was con- 
nected through a short piece of co- 
axial cable to an r.f. ammeter. It was 
certainly a surprise when the meter 
indicated a little over one ampere, and 
it was especially surprising to find 
that this reading remained practically 
constant over the entire range of the 
tuning condenser! This was around 
two or three times the output ex- 
pected. At first it was thought that 
the oscillator was full of parasitics 
and was oscillating on several fre- 
quencies simultaneously, but careful 
checking proved that only one fre- 
quency was evident at the plate coil 
Next it was noticed that nearly as 
much r.f. was present on the grid coil 
However, measurement of the grid 
voltage did not show excessive drive 
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As the plate and grid of the 6SJ7 have a com. 
tunes both coils, eliminating the need for ganged tuning 
Output of the 6SJ7 is on 160 meters; the buffer 
the standby switch, is optional (see text). 


Therefore, the tone 
and free from any rough- 


to this element 
was “clean” 
ness 

At this point concern was felt for 
the stability of the circuit 
of the great amount of r.f. being gen- 
erated and flowing within a single 
tube, the author was skeptical about 
this oscillator being of any practical 
value, but after having spent so much 
time up to this point, decided to warm 
up the frequency meter and communi- 
cations receiver in order to give it a 
frequency stability test 

With the receiver tuned to c broad- 
cast station around 1000 kilocycles, 
the oscillator was tuned to zero-beat 
with it, and some time was spent lean- 
ing back in a chair waiting for it to 
drift. Several minutes later there was 
still no indication of drift, and it was 
necessary to move the dial a little to 
produce a tell-tale tone to make sure 
it was still oscillating! It had 
warmed up for about thirty minutes 
before this test was begun. 

From a start approximately 
1000 cycles of drift occur during the 
first minute of warmup. After that 
time the frequency is apparently con- 
stant regardless of the dial setting 
This was far in excess of anything ex- 
pected, and the suspicion arose that 
some condenser or resistor was chang- 
ing its value under warmup, thus pro- 


Because 


been 


cold 


ducing a corrective variation such as 
is found in a negative-coefficient con- 
denser of the correct value. To check 
this all resistors and condensers were 
substituted with others of equal value 
with no change in performance 

Fig. 3 shows the v.f.o. in a final 
form, with a buffer-doubler added and 
with temperature compensation and a 
suggested regulated power supply 
Since only enough r.f. is needed to 
drive a 6V6 grid, the oscillator plate 
voltage was reduced to 150 volts, 
which is held constant by a type VR 
150 voltage regulator tube. A 6SJ7 
was used as this tube seemed to prom- 
ise good stability at this voltage. 
However, a 6AC7, 6SK7, 6AG7 and 
other tubes of similar type were sub- 
stituted for the 6SJ7 with very little, 
if any, change in performance 

The parts layout is not critical, but 
all parts should be rigidly mounted in 
order to minimize mechanical vibra- 
tions and changes of frequency caused 
by them. Our original model was of 
“breadboard” construction and we 
could move the various components 
about, thereby changing their rela- 
tion to one another without interfer- 
ing with oscillation or output 

A convenient arrangement for wir- 
ing as well as symmetrical appearance 
is to mount the coils L, and L, and 
the 6SJ7 in a straight line about two 
inches from the front of the chassis 
and parallel to it, with the tube in 
the center and a coil mounted approx- 
imately two inches to either side. The 
tuning condenser C, can then be 
mounted underneath the tube and to- 
ward the front of the chassis. Run a 
heavy, direct lead from the condenser 
frame to the common tube ground. A 
good way to establish this ground is 
to mount solder lugs under the two 
screws used to bolt the tube socket 
down, first being sure that the metal 
chassis is bright and clean where the 
screws and lugs come in contact with 
it. Tighten the screws firmly and then 
run a wire lead from one lug to the 
other. Run all leads direct, connecting 
all condensers and directly 
to the tube or coil socket terminals 
using as short leads as 
Where a component is grounded, make 
the ground short and 
direct as possible, being sure a tight 
mechanical connection is made before 
solder is applied 

The size of the used will 
depend upon whether a power sup- 
ply is mounted upon it, the number 
of buffer-doublers desired between it 
and the transmitter, etc., so this can 
be left to the discretion of the indi- 
vidual constructor. If the unit tends 
to run “hot” with a power supply on 
the same chassis or because of poor 
ventilation, a negative-temperature- 
coefficient condenser, smaller than C,, 
should be connected across C Its 
value may be found experimentally 

When the coil L, is tuned to the 
160-meter band, we found the output 
adequate to drive a 6L6 r.f 
when the latter was tuned to either 
80 or 40 meters 


resistors 
possible 


leads also as 


chassis 


stage 
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Irrespective of the type oscillator 
used, it is poor practice to drive an 
output-type tube directly from it. 
Therefore, an isolation stage of some 
type should be used. If your present 
transmitter has buffer stages in it, 
they will perform this service provid- 
ing there are enough stages to multi- 
ply the oscillator frequency of 18 
megacycles to the desired operating 
frequency of your output stage. The 
efficiency of the “final” is higher if it 
is run “straight through.” 

The author's transmitter operated 
on all amateur bands from 80 through 
10 meters, and had a crystal oscillator 
and one buffer stage ahead of the 
power amplifier. This meant that for 
highest efficiency on 10 meters, the 
crystal oscillator was operated in the 
14-me. band, the buffer plate coil 
doubling to the 28-mc. band. The final 
was tuned to the same frequency as 
the buffer when the transmitter was 
to be operated on ten meters. It is 
apparent that the output of the v.f.o 
should be in the 7-me. band, in order 
to double or quadruple into the grid 
of what is normally the crystal oscil- 
lator stage of the transmitter 

For such use a 6V6 buffer-doubler 
of standard design was added, with 
plug-in coils for the plate circuit. Out- 
puts of 160, 80, and 40 meters are 
available here. For 160-meter output 
an r.f. choke is soldered into a tube 
base or coil form and plugged into 
the coil socket, and the tuning con 
denser turned so that the rotor plates 
are all the way open. This gives suf- 
ficient output to drive a_ following 
stage on 80 meters and obviates neu- 
tralization of the 6V6 to prevent self- 
oscillation. This would occur should 
a 160-meter coil be plugged into the 
socket, thus tuning the plate and grid 
to the same frequency 

A smooth vernier drive of the 5-to-1 
ratio reduction type will be of great 
value in operating the main tuning 
condenser C,, 

The author used a small surplus 
transmitter base and panel and 
mounted the parts in holes already 
punched. Looking at the front of the 
panel (Fig. 4), the main tuning dial 


will be seen in the center At the 
right of this control is mounted the 
key jack and a 6.3-volt panel light 


jewel, while directly above this is the 
standby switch. (If desired the key 
itself, or leads to relay contacts may 
be plugged into the key jack and used 
for this purpose.) To the left of the 
main tuning dial is located the dial 
of Cy and a 6.3-volt pilot light bezel 
with an unmounted-type miniature 
neon bulb inserted with its leads 
twisted and soldered to stator posts 
of C The control at top left is the 
a.c. “on-off” switch to which is con- 
nected a pair of shielded leads which 
run to the power supply. If a differ- 
ent panel is used, the two switches 
shown mounted at the top of the 
panel could be more conveniently lo- 
cated at the base of the panel. The 
panel markings for switches S, and 8, 
shown in Fig. 4, should be ignored. 
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Fig. 4. Front panel of the WSDAD v.f.oc. The photograph was made before calibration 
was completed; at this stage the old numbers have been erased from the surplus 
dial. The a.c. switch and standby switch are at upper left and right. respectively. 
Knob at lower left is for buffer-doubler tuning; above it is the neon-bulb tuning 
indicator for that stage. At lower right are the keying jack and the pilot lamp. 


These are the original markings on the the 6SJ7 tube socket, thus making it 
surplus panel. Both are single-pole, self-supporting 
single-throw switches and are con- In adjusting this condenser, turn 
nected to the power supply by means the compression screw in until it is 
of the cable and plug, Figs. 1 and 5 tight, then back it up about three 
The milliammeter shown in Fig. 3 quarters of a turn. Move the main 
is used to determine correct operation tuning dial through the entire range 
for the voltage regulator and need not of the variable condenser, checking at 
be a permanent part of the circuit both extreme positions of this dial for 
The correct current value is 15 ma constant output. If there is noticeable 
C;, the 300-z4fd. “postage stamp variation, adjust C, until output re 
ceramic padder, is mounted by its mains constant over the entire range 
lugs. One terminal is soldered to the of the tuning dial. This adjustment 
stator connection of C, while the other is not critical and will be found to be 
terminal is soldered directly by means in the neighborhood of 250 ssfd 
of heavy wire to the plate terminal of (Continued on page 185) 


Fig. 5. Under-chassis view of the v.f.oc. The tuning condenser is a surplus item 
that happened to have a good vernier mechanism: only one section is used. It may 
be replaced by any good double-bearing type 250-“fd. condenser. The neon bulb 
connects to both stator posts of C,, (lower right). The chassis should have good ven 
tilation. The two variable condensers at right may be replaced by a single unit. 
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AUDIO PRODUCTS CO. 


Two ALL NEW Complete Kits for 
Every High-Fidelity Need 


Collins Audio Products Co. is in no way 
affiliated with Collins Radio Co. 


Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo $ 50 
nents, hardware, dial assembly FM/AM Tuner Kit 77 

FM Tuner Kit tuning eye, knobs, wire, etc., os 
well as the completed sub-assem- 
blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap 
plicable. Since all these sub-assem- 
blies are wired, tested and aligned assembly 

at the factory, Collins Pre-Fab Kits ate ' PF VCS Spee 

ore easily assembled even without 

technical knowledge. The end re 

sult is a fine, high quality, high 

fidelity instrument at often less than 

half the cost — because you helped 

make it and bought it direct from 

the factory. Bring your present re 

producing system up to date with 


a new Collins Tuner 


Selected Basic Components For Special 


= a a a =-Ar 
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FMF-3 Tuning Unit $1525 1F-6 Amplifier bis AM-4 Tuning Unit $9450 


The best for FM. The most sensitive and most A remarkable valve! 6 tubes are used in the Tops in AM superhet performance! A 3-gang 
selective type of “front end’’ on the market IF amplifier: 6BA6 Ist IF, (2) 6AU6 2nd and tring condenser gives 3 tuned stoges with 
6 to 10 microvolts sensitivity. Image ratio 500 high sensitivity and selectivity. Assembly 

to 1. 6J6 tuned RF stage, 6AG5 converter 3rd IF's, (2) 6AU6 limiters and 6AL5 discrimi completely wired, tested and aligned ready 
6C4 oscillator. Permeability tuned, stable and nator. High gain, wide-band response (200 for immediate use. Frequency coverage 540 
drift-free. Chassis plate measures 6'/2''x4'/2 KC) for highest fidelity. 20 to 20,000 cycles 1650 KC at a sensitivity of 5 micro 
In combination with the IF-6 amplifier, the . § 10 Tubes 6BA6 RF amplifier; 6BE6 cor 
highest order of sensitivity on FM can be at Distortion less than V2 of 1%. Draws 40 ma verter, 6BAG IF amplifier and 6AT6 detector 
tained. Tubes included as well as schematic 220 volts. Chassis plate dimensions Draws 30 ma 220 volts. Mounts on a chas 
and instructions. Draws 30 ma. Shipping 11.5/16''x2'/2 Shipping weight: 3 Ibs sis plate measuring 4°'x739"'. Ship 

weight FMF-3; 2'/2 Ibs. Dial available $3.85 ping weight 2'/2 Ibs. Dial avail 

able at $3.85 


Tt. Collins Audio Products Co. Inc 
P.O. Box 368, Westfield, N. J 
Tel. WEstfield 2-4390 


50 FM Tuner Kit FM/AM Tuner Kit Slide Rule Dial Assembly 
$28 FMF-3 Tuning Unit 1F-6 Amplifier RD-IC Tuner and Dial 


4 
RD-1C Tuner & Dial AM.-4 Tuning Unit 


The COLLINS RD-IC FM tuner chassis is unique in the field 

A whole, compoct FM tuner and dial that fits in the palm NAME 

of your hand. Convert AM sets to FM/AM receivers for only 

a few dollars! Unlimited applications where space is at a ADDRESS 

premium. Use in conjunction with your phonograph amplifier 

Full frequency response to 20,000 cycles. Sensitivity 20 micro city STATE 

volts, permeability tuned. Tuning unit ond IF amplifier on 

the some chassis plate. Draws 40 ma @ 100 volts. Tubes 

6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 Amount for Kit $ See weights, add shipping cost $ 
in new ratio detector circuit Shipping weight tune: and 

dial 5 Ibs Total amount enclosed $ Check (]) Money Order [] 


WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
RADIO & TELEVISION NEWS 


By 


WALTER H. BUCHSBAUM 


Television Consultant 


RADIO & TELEVISION NEWS 


ANY defects in TV receivers are 
M not due to simple open or short 
circuits or bad components. Inter- 
ference troubles, whether they origi- 
nate outside the receiver or are 
caused by some section in the set, are 
always difficult to locate and repair. 
This article deals with various types 
of interference effects due to a.c 
fields inside the TV chassis. Some of 
these effects are often incorrectly at- 
tributed to other causes 
Every circuit has electric and mag- 
netic fields surrounding its wires and 
components but, in a TV receiver, for- 
tunately, only a few have 
fields strong enough to affect the per- 
formance of othe 
troublesome a.c 


sections 
sections. These 
fields are explained 
their interference trouble is discussed, 
and effective repairs suggested. A few 
simple gadgets which help in trouble 
shooting this type of defect are 
presented 


also 


Types of Fields 


Fig. 2 shows a simple coil such as is 
used in the r-.f. and if 
TV set. Passing through the center of 
the coil are magnetic field lines. They 
always form a loop. At right 
angles to the magnetic field we see 
the electric field indicated by dotted 
lines. The arrows showing the direction 
of current and the magnetic and elec- 
tric fields each cycle of 
signal frequency. Although a single 
winding is shown in Fig. 2, the loca- 
tion of both fields will not be changed 
if two coils are on the same form or a 
bifilar winding is used 

A more complicated field distribu- 
tion is shown in Fig. 3; a typical iron 
core inductance. Whether this is a 
choke or a transformer, the main 
magnetic field will be concentrated in 
the iron laminations. There are also, 
however, magnetic leakage fields 
which are strongest in the directions 
shown. It is usually this magnetic 
leakage field that links with other 
components and produces interference. 
The electric field in iron core trans- 
formers is quite weak compared to 


sections ol a 


closed 


reverse for 
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Fig. 1. Shown above are two handy tools 
for combating a.c. field effects. The up- 
per one is used for holding bypass con- 
densers temporarily at a chassis point: the 
bottom one is used for temporary shielding. 


How to detect and remedy interference effects in picture 


and sound caused by the TV receiver's own ac. fields. 


the magnetic one and rarely 
interference 

The copper strap on the outside of 
the coil is used on better type power 
transformers and acts as a 
shorted turn. Magnetic leakage fields 
will induce a current in the copper 
and this current, in turn, sets up a 
magnetic field opposing the original 
leakage field. Although the copper 
strap reduces magnetic leakage fields 
in this manner, it is not really a mag 
netic shield. The only good shielding 
material against magnetic fields is 
“Mumetal,” which is used in many os- 
cilloscopes to protect the CRT from 
stray magnetic fields 


causes 


single 


Fig. 2. The magnetic and electric fields 
associated with a simple air-core coil. 


Fig. 3. The magnetic and electric fields 
issuing from a choke coil or transformer. 


Fields Inside the TV Set 

Although every current-carrying 
part has both a magnetic and electric 
field associated with it, only a few 
parts of the TV receiver are likely to 
cause trouble because of these fields 

Every technician is familiar with 
the shielding used in the r.f. tuner 
These grounded shields are plated 
steel or aluminum, and are effective 
against the electric fields surrounding 
the various coils. In the r.f. tuner the 
shielding two main purposes 
One is to prevent coupling between 
the input and output of a tube, and 
the other is to reduce radiation of the 
local oscillator signal 

Another possible source of interfer- 
ence exists, however, if the tuner has 
a corroded or open ground connection, 
or open r.f Under 
these conditions, the heater or “B+” 
wires may producing r.f 
fields causing feedback and, possibly, 
oscillations 

Most tuners are designed to mini- 
mize the possibility of regeneration at 
higher “B+” but poor shield- 
ing can cause this trouble. An exam- 
ple of this is the following case his- 
tory 


serves 


bypass condenser 


carry r.f 


voltage 


A popular brand set seemed to oscil 
late occasionally on only one strong 
station; weaker stations were received 
perfectly. In this particular receiver 
a cascode amplifier was used and the 
tuner did not receive a.g.c. bias. The 
defect was only apparent when the 
a.c. line voltage in the customer's 
home exceeded 120 volts; usually dur- 
ing the daytime. At the shop, the line 
voltage was held at 117 volts and no 
oscillation appeared 

The cause of the trouble was deter- 
mined as an increased “B+" on strong 
signals combined with poor shielding 
On weak signals the if. bias was low, 


Fig. 4. The effect of a grounded shield 
on the electric field lines of two coils. 


causing if. tubes to draw more cur- 
rent. This lowered the “B+” voltage 
which was also the plate supply for 
the r.f. amplifier and mixer. On a 
strong signal, however, the a.g.c. re- 
duced the current through the if. sec 
tion, permitting the “B+” to rise. A 
poorly grounded shield in the tuner 
regeneration between the r-.f 
amplifier and the mixer 

This sort of defect is just one exam 
ple of the effect a.c. fields can have 
Other tuner field troubles may not be 
apparent in the set itself, but may 
cause interference to neighboring re 
ceivers due to oscillator radiation 

The if. section is also quite sensi 
tive to a.c. fields because of the large 
total amplification. A weak field due 
to the last i.f. coil may be sufficient to 
cause oscillation when it 
input stage of the if 
of the great gain in the system. For 
this reason, most TV receivers use 
some shielding in the if 
shown in Fig. 6. Electrostatic shield- 
ing is used because the electric field is 
usually the most troublesome 

The effect of a grounded shield on 
the electric field shown in 
Fig. 4. A typical single-tuned, 3-stage 
i.f. section has a tunable coil as each 
plate load (L, and Ly, in Fig. 4), and a 
coupling condenser from each plate to 
the following grid, C, and C,. If enough 
energy is radiated from LL, to L,, the 
tubo V, will operate as a tuned-grid, 
tuned-plate oscillator A grounded 
metal plate between the two coils will 
shift in the field 


caused 


reaches the 
section because 


section, as 


lines is 


cause a lines, as 


Fig. 5. 


this line. 


hown in Fig At the shield itself, 
tne electric field from either co] must 
be zero. If the shield were not ground- 
ed, it would still reduce the coupling 
somewhat, but not nearly as much as 
when grounded 

Another cause of trouble in the i.f. 
section is undesirable pickup. The lat- 
ter is occasionally due to the 60-cycle 
power frequency being picked up ‘by 
a.g.c. bias wires which run near the 
power transformer or “B+” choke 
More frequently, the if. coils them- 
selves act as resonant antennas and 
receive amateur or police’ signals 
which fall into the if. band. A trans- 
mitter radiates a strong electric field 
and the only way to prevent this in- 
terference from reaching the i.f. coils 
is to shield the entire if. section. Tube 
shields and a chassis bottom plate us- 
ually reduce this type of interference 
considerably 

In addition to the r-.f 
tions, a.c 


and i.f. sec- 
fields also cause trouble in 
the audio and synchronizing sections 
Both audio and synchronizing signals 
are frequently interfered with by the 
vertical sweep pulse, a 60-cycle signal 
Occasionally, the magnetic field from 
the power transformer hum 
pickup, but trouble from the vertical 
sweep is more prevalent. When hum 
or buzz is not caused by a defective 
“B+” filter condenser, or receiver 
misalignment, check for a.c. fields 
When a check with the oscilloscope 
hum in the filtered 
“B+” to be less than % volt for 300 
volts d.c., chances are that the hum is 
due to either from heater to 
cathode in one of the audio stages o1 
else 60-cycle hum picked up by a lead 
In most TV sets, the audio leads going 
to the volume control are shielded and 
the shield is soldered to ground in sev 
eral places 


causes 


shows the a.c 


leakage 


If the ground connections 
have become corroded, the wire may 
pick up a field either 
power transformer or 
heater wire 


from a nearby 
even from a 
running alongside the 
audio lead 

In one powel! ad 
traveled the entire length of the chas 
sis next to the audio cable. The a.c 
switch was mounted on the 


case, the a.c 


volume 


(A) The magnetic field lines of the ver'ical output transformer cross the 
lead carryirg vertical synchronizing pulses, ir 


2ssing an output sawtooth on 


(B) Proper lead shielding and roicicn of the transformer remedy this. 


INTEGRATING NETWORK 
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INTEGRATING NETW x 
=| 
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BRAID ‘ A l A XE 
Fr. y a | 


| vertican outeut |o) 


x VEY x 


control and the only ground point fo 
the shielting braid was right at the 
point where the volume contro! wa 
grounded. When the volume contro 
became noisy and was replaced, the 
shielding braid was clipped off at the 
ground. The new volume control was 
wired in and the shielding braid lef! 
hanging. When the set was turned on, 
a loud 60-cycle hum was heard which 
had not been there before. Moving the 
a.c. leads or grounding the shield of 
the audio lead reduced the hum. The 
missing ground connection was then 
discovered and the defect quickly rem 
edied 

The vertical output transformer has 
quite a strong field, especially in some 
of the cheaper-type transformers us 
ing a minimum of iron. Buzzing, due 
to the leakage fields of these trans- 
formers, occurs mostly after some r¢ 
pair has been made which 
the path of an audio lead, or where a 
new and different vertical transforme: 
has been installed. This type of defect 
is often found in custom-built TV sets 
or assembled kits, and can be elimi- 
nated by moving or rotating either the 
transformer or the lead 
the field 

In many TV sets the vertical syn 
chronizing circuit is quite stable, but 
on medium or weak stations it ap 
pears impossible to get good interlace 
In a number of cases the lead carrying 
the vertical synchronizing pulses als« 
picks up the vertical flyback pulse 
When viewed on the oscilloscope, only 
one broad pulse is seen at the grid of 
the vertical oscillator. If the vertical 
output tube is pulled out, the broad 
pulse disappears and the correct inte 
grated synchronizing pulse is visible 
The integrated pulse is what should 
control the vertical oscillator so that 
it triggers at slightly 
on alternating This is 
produces interlacing. When the 
back of the vertical output 


changed 


picking up 


times 
what 


different 
cycles 
feed 
amplifier 
smothers the synchronizing pulse, syn 
chronization may appear stable, but 
there is no chance for the slight shift 
in triggering due to the 
chronizing pulse 

In Fig. 5A, not only the magnetic 
field of the vertical output transform 
er, indicated in solid arrows, but 
the electric field 
act on the lead going to the vertical 
oscillator grid. If the polarity is right 
the radiated pulse will be added to the 
synchronizing pulse, resulting in poor 
interlace. When the polarity of the 
radiated pulse is opposite to that of 
the synchronizing pulse, the difference 
between the might not leave 
enough pulse for stable synchroniza 
tion. In either event, the best remed 
is indicated in Fig. 5B Here tl 
transformer is rotated 90 degrees s« 
that the magnetic leakage field line 
no longer link with the wire. To r« 
move the effect of the electric field 
the wire has been shielded throug! 
the use of a grounded copper braid 

Another a.c. field causing occasional 
trouble in special installations is the 
loudspeaker field. The mag 


original syn 


also 


(the dotted circles) 


two 


leakage 


RAD!O & TELCVISION NEWS 


netic field, especially when a dynamic 
speaker is used, can interact with one 
of the audio amplifier tubes and cause 
squealing or howling. For this reason 
the best remedy is to locate the 
speaker as far away from the audio 
amplifiers as possible. This effect of 
the magnetic field should not be con- 
fused with the microphonics which oc- 
cur when the air vibration due to the 
speaker action sets the internal struc- 
ture of some tube into vibration 

The electric a.c. field in 
the entire TV set is found in the high- 
voltage section. Because of the rela- 
tively high voltage and low current 
the electric field surrounding the fly- 
back transformer is much larger than 
its magnetic field. However, 
the electric field is so strong only dur- 
ing the retrace time, few interference 
troubles result. In the vast majority 
of TV sets, the HV section is shielded 
ind in some receivers the leads going 
to the deflection yoke are also shielded 

Most of the defects due to the high- 
voltage fields occur outside the shielded 
cage. Barkhausen - 
nized by the black vertical stripes, es 
weak signals, is 
caused in part by linkages 
shielded yoke leads In 
older RCA 
ing an aircore-type flyback transform- 
er, the position and length of the 
leads are quite critical. The popular 
remedy for Barkhausen oscillation is 
to mount a small permanent magnet 
on the output amplifier tube and lo- 
cate it at the one spot 


strongest 


because 


oscillation, recog 


pecially on often 
with un- 
most of the 


Emerson, and other sets us- 


yoke 


that removes 
the oscillation. 

The most frequent 
cerning high-voltage 


is the 


complaint con- 
fields 
nearby 
This is due to the 
harmonics of the 15,750-cycle flyback 
pulse which are radiated and picked up 
in the broadcast band. Better shield- 
ing and bypassing of all heater and 
“B+” leads going into the high-voltage 


cage should reduce this 


section a.c 
interference 
broadcast receivers 


caused to 


interference 


Troubleshooting 


We have outlined the 
defects due to various a.c 


most frequent 
fields, and 
now some hints to make troubleshoot- 
ing this type of 
order. For 


sure 


defect easier are in 
one thing, how can we be 
that an interfering signal is 
picked up through its field and is not 
coming through the heater, “B+,” or 
bias supply ? 

A few simple tests can be made. Use 
the oscilloscope to check fo any inter- 
ference signal at the heater, “B-4 
ind bias supply points. Bypass these 
points temporarily near the source of 
trouble to be sure that no r-f. signal 
rides in at frequencies that are beyond 
the range of the os« illoscope 

To bypass some points momentarily, 
use the insulated 
shown in Fig. 1 
turned-down 


holder 
merely a 
polystyrene rod having 
slots at end. One end holds a 
1000 uwefd. ceramic disc condenser; the 
other end holds a .01 s#fd. condenser. 
The smaller condenser is used for r-.f. 
and i.f. bypassing; the larger one for 


condenser 


This is 


each 
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Fig. 6. The underside of a TV set showing the shielding used for the Lf. stages. 


video and audio. A simple device like 
this permits holding a good bypass con 
denser right at the desired location and 
observing its effect repeatedly 
fields at r.f. or if 
frequencies requires special receivers 
but lower fields due to 60 
15,750 cycle, and audio frequen 
cies can often be seen on the oscillo 
If the field is an electric field, a 
single straight piece of wire connected 
to the will pick up 
enough to show on the screen For 
magnetic fields, coil five to ten turns of 
hook-up wire around a 1-inch diameter 
form. Connect one side to the oscillo 
scope ground, and the other to the ver 
tical input 

As mentioned previously 


To observe a.c 


frequency 
cy cle, 


scope 


ost illosc ope cable 


only “Mu 
metal” is a good shield for magnetic 
fields. Soft iron at least \% inch thick 
is a fair shield for magnetic fields. The 
best method for dealing with magnetic 
field interference 
the offending part 90 degrees, or els« 
relocate it 


however, is to turn 


For electric fields any conducting 
metal makes a satisfactory shield, es 
pecially when it is grounded. The 
copper plate with insulated handle 
shown in Fig. 1 is another convenient 
tool for tracing a.c. fields. The copper 
piece is held down against the chassis 
between suspected parts 
thin and flexible 


ed, or 


soft 


Because it 1s 
it can be bent, twist- 
folded into any shape that the 
layout of the chassis requires. By add- 
ing an insulated handle, accidental) 
touching of “B+” or shorting is 
avoided 

In some cases it may be desirable to 


which will be 
fields but which 
field lines In 
shield may be 


shield effective 


electri 


use a 
against will 
not oppose magnetic 
such places a Faraday 
used 

The 
sheet of polystyrene o1 
tor, about \%-inch thick 
and wide as necessary to cover the 
shielded. On this sheet is 
(No 
20) equally spaced from each other by 
about the width of the No. 20 wire 
and soldered at one 


ground bus 


consists of a 


similar 


Faraday shield 
insula 
and as long 
area to be 


laid out a grid of parallel wires 


end only to a 
The wire grid should b« 
cemented to the polystyrene sheet by 
a few coats of Duco or similar cement 
Care should be taken that the wires 
do not touch each other except along 
the ground bus 

shield will effectively ground 
each electric field it comes in contact 
with, thereby preventing the fields 
from impinging on each other. How 
ever, the shield present a 
closed circuit to a magnetic field and, 
therefore, the field cannot 
induce currents in it, currents which 
set up a 


This 


does not 
magnetic 


magnetic field opposing the 
original one 
The a« 


electric, are 


as explained earlier. 
fields, both magnetic and 
essential to the operation 
of any TV receiver. The defects caused 
by the interaction of these fields with 
other components or other fields are 
often harder to recognize than ordinary 
parts troubles. By knowing the loca- 
tion, direction, and effect of the most 
likely offenders, the experienced tech- 
nician can easily remedy such defects 


caused by a.c. fields. —w 
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~~ 
Fig. 1. Rear view of , & . 
the Sylvania 1-518 chassis | 3 
showing the low-voltage recti- " 
fier tubes on the power transformer. 


OR 1954, Sylvania is introducing two 
24-inch chassis, 

and a 17-inch 
chassis. Because the 21-inch 1-518 de- 
luxe chassis utilizes many interesting 
new circuits, it will be discussed fully 
in this article. 


27-inch chassis, a 


two 21-inch chassis, 


Tuners 


The General Instrument u.h.f. tuner 
part of the 1-518 television 
capacitance-tuned type. 
diagram is shown in 
Fig. 5. Two type IN8&82 germanium di 
odes are used as oscillator doubler and 
mixer, and a type 6J6 tube functions 
as the u.h.f The antenna 
input impedance to the 
portion of the tuner is a balanced 300 
ohms. A push-pull type of oscillator, 
derived from the Hartley circuit, is 
used so that the capacitance of the 
tuned circuit can be higher since it is 
split between the two This 
makes the tube interelectrode capaci- 
tance a small percentage of the total 
and the 6J6 can be replaced without 
too much detuning of the circuit. This 
generates a signal of one-half 
the desired frequency 

The oscillator output is coupled to 
the oscillator doubler stage, some- 
times called a distortion amplifier. At 
this stage, the frequency of the oscil- 
lator output is doubled in such a man- 
ner as to place the u.h.f. oscillator 
operation on the high side of the car- 
rier frequency. Thus, the video if. 
carrier comes through higher than the 
audio i.f. carrier. 

The oscillator doubler output and 
the preselector output are fed to the 
mixer stage, consisting of the mixer 
section of the tuner and the mixer 
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used as 
chassis is a 


Its schematic 


oscillator 
preselector 


tubes 


stage 


By WILLIAM NELSON 


Service Dept., Sylvania Electric Products Inc. 


Circuit explanation and service data for new Sylvania 


TV receivers, including a complete schematic diagram. 


germanium diode. At this stage, the 
output signal of the oscillator doublet 
and the incoming u.hf. signal are 
mixed, with the result that a hetero- 
dyne frequency is produced within the 
44 me. if. band of the TV 
The output of the mixer is coupled to 
the v.h.f. tuner strip, tuned to the 
receiver if. frequency 

As for the replacement of tubes in 
this u.h.f. tuner, the 6J6 tube and the 
IN&S2 germanium may be re- 
placed without upsetting any of the 
critical circuits. However, it has been 
found that if the tube shield is tilted, 
or the 6J6 tube placed im- 
properly in the socket (tilted to one 
side but maintaining pin contact), the 
frequency of the oscillator may be af- 
fected. This is indicated by the 
tion not tuning to the proper channel 
or by a high noise level with a weak 
signal 

At the present time, due to the 
shortage of u.h.f. test equipment, it is 
recommended that tuners be 
returned to the distributor for any 
needed repairs. However, it is ex- 
pected that simple tube or crystal re- 
placement should be tried first. If you 
have the necessary equipment, by all 
means do your best to repair tuners 
in the field. 

A cascode v.h.f. tuner is used in the 
1-518 chassis. The channel switching 
of the cascode tuner is accomplished 
by a detent-type rotating turret which 
changes r.f., mixer, and oscillator coils 
for each channel. The bandwidth of 
the output of this tuner is 42.1 to 
45.75 me 

The ultimate sensitivity (or mini- 
mum usable signal) of a set is not 
determined by the amplification of the 


receive! 


diodes 


itself is 


Ssta- 


these 


receiver but by the internal noise gen- 
erated in the r.f. stage of the tune: 
The r.f. amplifier stage is the most 
critical with respect to noise because 
the noise that it generates is amplified 
the most before reaching the picture 
tube and any noise generated in late: 
stages is usually masked by the 
greater magnitude of the r.f. amplifier 
Consequently, any tube 
developed in the r.f. amplifier should 
be as small as possible 

One of the major sources of noise in 
a tube is the random fluctuations in 
the electron flow from cathode to 
plate. This is called the “shot effect.” 
In multigrid tubes, these random fluc- 
tuations are multiplied by the division 
of current by the individual wires of 
each grid. Therefore, it is easily seen 
that pentodes would cause much more 
noise than triodes. However, until re- 
cently, triodes have not been used as 
r.f. amplifiers they require 
neutralization to prevent regeneration 
and oscillation. This is an extremely 
critical adjustment at TV frequencies 
The cascode tuner circuit eliminates 
this requirement and combines the 
high gain and stability of a pentode 
amplifier with the low noise charac- 
teristic of a triode amplifier 

As is seen in Fig. 3, a 6BK7 double 
triode is used, having a grounded-cath- 
ode stage followed by a grounded-grid 
The gain of the grounded-cath- 
ode stage is low enough to eliminate 
feedback problems. However, neutral- 
izing feedback by C, is used to im- 
prove the noise figure and is not 
for stable operation of the 


noise noise 


because 


stage 


necessary 
amplifier 

The grounded-grid stage has its grid 
at a.c. ground through the bypass con 
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wn @ 


‘ 


moe 
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denser C;, 800 wsefd. Thus, the input cathode-driven amplifier differs from The oscillator-mixer stage is of the 
and output circuits are effectively iso- a grid-driven amplifier in that the sig- standard type used in such tuners. The 
lated by the shielding action of this nal changes the cathode voltage to 44 me. if. strips are added to the tur- 
grid making the stage inherently sta- vary the grid bias instead of changing ret for conversion to u.hf.. permitting 
ble. This stage is cathode driven. The the grid voltage to vary the grid bias the 44 mc. i.f. output of the u.h.f. tuner 


Table 1. Alignment procedure for the video i.f. and sound circuits of the Sylvania 1-518 series TV chassis. 


VIDEO 1.F. ALIGNMENT 


SIGNAL GENERATOR 
OuTPUT 
FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 


39.75 me. Raised tube V.T.V.M Across diode L,, (top) for Set the tuner to a free 
unmodu- shield on load resistor, minimum reading channel. Apply — 12 volts 
lated oscillator- R between the junction of 


mixer, V R.;-C,,, and chassis 
(636) 


43.25 me Pin 5 of V Oscilloscope Pin 5 (plate L,, (bottom), L Removea.g.c. voltage. Dis- 
center fre- (6J6) of V,, 6CB6, tuner), and L connect T,, primary 
quency. 10 through through de- for curve below: from pin 5 of V,; connect 
mc. sweep. hole in tectorcircuit. . ' a 330-ohm resistor in its 
Marker gen- tuner See Fig. 4 2 a" place. Lower the V, 
erator at cover shield. Set the v.h.f. 
45.75 me. ver tuner between any two 
and 42.1 me. ‘ 3 channels 


41.25 mc Same as step | L,. for minimum Same as step | 
unmodu- reading 
lated 


47.25 me Same as above T.. (top) for mini- 
unmodu- mum reading 
lated 


41.25 mc. un- as above T,, (top) for mini- 
modulated mum reading 


44.0 mc. un- as above T,, for maximum Reduce signal generator 
modulated reading output to keep v.t.v.m 


reading between | and 2 
volts 
42.0 mc. un- as above Same as T., for maximum 
modulated above reading 
45.2 mc. un- as above Same as T. (bottom) for 
modulated above maximum reading 
43.2 mc. un- asabove Same as T.. (bottom) for 
modulated above maximum reading 


Repeat steps 3 to 5 inclusive 


43.25 me. Raised tube Oscilloscope Across diode’ T,,, T,;, T. (bot- 
center fre- shield on load resistor, tom), and T 
quency. 10 V R,.., with bottom) for re- 
mc. sweep. 33,000-ohm sponse curve below: 
Markers at isolation 
41.25 me., resistor in 
42.1 mce., series with 
45.75 mc., hot scope 
and47.25mc. lead 


SOUND ALIGNMENT 


Tune to on-the-air TV V.T.V.M Pin 5 of V T.,. (bottom); L 
channel 6ALS) ; for maximum 
ground lead reading 
to pin 7 


Same as above Through T.. (top) for zero Connect ground lead of 
100,000-ohm reading v.t.v.m. to junction of 
resistor to two matched 100,000- 
terminal 5 ohm resistors connected 
of T in series across R 


4.5 MC. TRAP ALIGNMENT 


45mec.un- Pin 2 of V V.T.V.M. Pin 11 of Vix, Ly, for minimum Short pin 1 of V, (4th 
modulated the picture reading video i.f. amplifier) to 
tube chassis 
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Fig. 3. Schematic diagram of the v.h.{. tuner used with the Sylvania 1-518 


series TV chassis. 


(NOT NECESSARY IF SHIELDED LEAD 
1S USEO ON SCOPE) 


Fig. 4. Detector circuit used in step 2 
of the video i.f. alignment procedure. 


to feed right through the v.h.f. tuner. 
The oscillator coils are slug tuned and 
adjustable from the front of the re- 
that all channels can be 
adjusted with the fine tuning control, 


ceiver so 


Cy, remaining in the center of 


range, so that fine tuning will not be 


Note the u.h.f.-v.h.f. switch at the lower left corner. 


needed when you change channels 

The L, slug on the tuner should not 
be used for correcting split tuning 
in the fringe as had been done on 
former Sylvania chassis. It is part of 
the bandpass stage of the video i-f. 
and changing its tuning without test 
equipment may seriously affect the 
alignment of the receiver. 


Video Circuits 


The i.f. amplifier consists of four 
tubes together with their tuned cir- 
cuits and traps (Fig. 2). The tuned 
circuits are staggered, that is, each 
circuit is tuned to a different fre- 
quency within the if. passband and 
each circuit is adjusted by means 
of resistance loading to have a certain 
bandwidth. The over-all result is to 


Fig. 5. Schematic diagram of the u.h.f. tuner available for the Sylvania TV sets. 


PRESELECTOR 


= IF OUTPUT 


produce an if. response curve which 
is flat-topped and which passes a band 
of frequencies from 42.1 mc., at ap- 
proximately 70% response, to 45.75 
me. (video carrier) at 50% response. 

All i. transformers and traps are 
enclosed in a shielding can with the 
exception of the cathode trap in the 
4th if. This minimizes radiation at 
the higher i.f. frequencies. The traps 
which are included in the if. system 
function to produce high attenuation 
for a specific frequency. Two of these 
traps are tuned to attenuate the ac- 
companying sound carrier. One trap 
is adjusted to attenuate the adjacent 
channel sound carrier and one trap is 
adjusted to attenuate the adjacent 
channel video carrier 

The bandpass stage of the 1-518 
chassis is located at the beginning 
of the video strip instead of at the 
end as in former Sylvania chassis. 
The bandpass primary is L, on the 
tuner. Its secondary is L» located on 
the main chassis. The can next to 
L» is the link shunt coil, Lu, used as 
a bandwidth coil. Only the position 
of the bandpass response can be ad- 
justed with the primary and sec- 
ondary coils; relatively little can be 
done to its width or amplitude. The 
incorporation of the link shunt coil 
gives control over the bandwith and, 
hence, the amplitude of the bandpass 
This makes the adjustment of the 
stage much more flexible. The pri- 
mary and secondary are adjusted so 
that the picture i.f. carrier, 45.75 mc., 
is up on the right corner of the re- 
sponse curve and then the link shunt 
coil is adjusted to shape the curve so 
that 42.1 me. is on the left corner. 
This gives the optimum response and 
prevents a loss in gain or bandwidth 
due to coil variations that give too 
little or too much bandwith. 

Bifilar wound transformers are 
used in the video i.f. stages. This type 
of transformer has the primary and 
secondary wound simultaneously on 
the coil form giving overcoupling. 
The overcoupling produces two peaks 
on its response characteristics. Each 
transformer is tuned to favor just one 
of the peaks, the other peak is far 
enough away and its amplitude is 
small enough so as to have but a 
small effect on the over-all response. 
By using bifilar wound transformers, 
a maximum transfer of energy from 
plate tou grid is effected. Noise im- 
munity is improved since the grid 
time constant is lower than when RC 
coupling is employed. Also, troubles 
which might result from leakage or 
failures of coupling condensers are 
eliminated. 

At 44 mc., harmonic radiation be- 
comes an important factor. This 
shows up as “tweets” or interference 
patterns in the picture. The high 
amplitude of the signal at the video 
detector stage could present serious 
radiation problems were it not for the 
use of a crystal diode for a detector. 
This eliminates components such as a 
tube socket and heater leads that 

(Continued on page 188) 
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DESIGNED 
BY AND FOR YOu | 


New CBS-HytRON Tube-and-Tool Caddy > 


Another Tube Caddy? Yes. but vow service-dealers helped us design this one. 
Helped us throw out a dozen almost-right designs. Stayed with us until the CBS- 
Hytron Tube-and- Tool Caddy became your Caddy. Built the way you want it 

Your new Caddy has literally dozens of features . . . many unique. Here are 
only a few: Roomy holds 218 tubes! Also all your necessary tools, small parts, 

umeter, flashlight, and reference data. Compact . functional design 

wastes not one inch of space. Accessible . . . everything in sight and reach. Rugged 

strong, tip-proof — used safely as seat. Test Mirror . . . reversible for protec- 
tion mounted in cover supported by adjustable friction hinge. 


Litadad 


Sorry, there’s just not enough space to tell all. But see your new Caddy your- 
self at your CBS-Hytron dis- 
tributor’s. He has a red-hot 
deal for you. He'll show you 
how amazingly easy it is for Open front 
you to own this unique CBS- ‘ and top 
Hytron Tube-and-Tool views. 
Caddy. See him today. 


< New CBS-HyTRON Twin Pin Straightener = 
Netto” 


Ever wished you had a combination 7-Pin and 9-Pin Straightener? 
One that was handy, compact, light? But also a precision job, just like 
CBS-Hytron’s original 7-Pin and 9-Pin Straighteners? 

Here it is: The new CBS-Hytron Twin Pin Straightener, SH79. 
Same life-time, wear-and-corrosion-resistant steel dies. Same individ- 
ually drilled, precision pin-circle holes. Same absence of guide-posts, 
permitting that final touch of sidewise straightening. The ‘*Twin” is 
also roll-proof. 

And the Twin is only 98¢ net. Get at least two. . . for pocket, tool kit, 
bench. Call your CBS-Hytron distributor today. Yes, he still has the 
famous individual CBS-Hytron 7-Pin and 9-Pin Straighteners at only 
65¢ each net. Get them, too, 


CUTTING YOUR CALL-BACKS WITH CBS-HYTRON CTS-RATED* 5AW4 and 6CU6? 


They're the most talked-about tubes in TV today. CBS- loaded rectifier and horizontal amplifier sockets . . . even 
Hytron CTS-Rated 5AW4 and 6CU6 are both rated for in 21-inch jobs 
dependable Continuous Television Service. Heavy-duty Start slashing your call-backs with these tubes right 
work horses, they replace the 5U4G and 6BQ6CT re- now. 5AW4 and 6CU6 are available only from your CBS- 
spectively Hytron distributor. See him today. Ask for complete 

Brand new designs, n« improved tubes, the SAW4 5AW4 and 6CU6 data. Or write direct. Above all, don't let 
and 6CU6 have big safety ors. Give you long long another day slip by without trying these wonderful, new 
trouble-free life. Loaf in those hard-working, heavily CBS-Hytron CTS-Rated tubes. 


—— 
~. S. Yes, more CBS-Hytron CTS-Rated tubes are coming. Watch for them. 


4 CBS-HYTRON Main Office: Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 


5 A MEMBER OF THE CBS FAMILY: CBS Radio + CBS Television * Columbia Records, Inc. 
Receiving Tubes Since 1921 CBS Laboratories © CBS-Columbia,inc. ¢ and CBS-Hytron 
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Over-all view of the 
sound-actuated electronic 
switch. It can be installed 
in a TV set or any 
gear it is to control. 


By LT. COMDR. BENJAMIN G. LEWIS, USNR 


Electronics Training Officer, U.S. Naval Air Station, Willow Grove, Pa. 


Whistle away TV commercials or turn your audio gear on 


and off by means of this sensitive switching circuit. 


HIS article describes a sound-ac- 
tuated electronic switch which 
automatically reverses its action 

on successive cycles. The switch was 
originally constructed to provide con- 
venience in switching audio systems on 
and off. After being tested it was in- 
corporated in the author's television 
receiver to allow the elimination of 
the sound output from the loudspeak- 
er when the program material 
considered undesirable, when desiring 
when answering the 
telephone or door. It may readily be 
adapted for other uses such as open- 
ing and closing doors or starting and 
stopping model trains, airplanes, or 
boats. 

Obviously the simplest method of 
switching something on and off is to 
insert a switch in series with it A 
method of switching a sound system 
on and off from anywhere in its vicin- 
ity without actually carrying the 
switch is to trigger off a relay circuit 
by a sound which can be easily pro- 
duced by any human being. One such 
sound is a whistle which most people 
can do without any accessory equip- 
ment. 

The design problem was to construct 
a circuit which would cause a pair of 
contacts to open when a tone was 
whistled. The contacts must then re- 
main open, irrespective of normal 
noise and conversation, until a tone of 
approximately the same pitch is 
whistled again, at which time the con- 
tacts must close and remain closed 
until the tone is again whistled, ir- 


120 


was 


to converse, or 


respective of normal noise in the room. 
This latter includes sound output from 
the loudspeaker 

The major advantage of utilizing 
the whistle to actuate the electronic 
switch lies in the fact that it has a 
selectable pitch. This permits the use 
of a resonant-type amplifier which en- 
ables the switch to discriminate 
against normal sounds, whether from 
conversation or from the audio 
tem, and only to respond to a whistle 
of the correct tone 

The whistle has a further advantage 
in that the electronic switch may re- 
ceive its energy from a small micro- 
phone of cheap construction. The lat- 
ter follows because a wide frequency 
range is not only unnecessary but un- 
desirable. The microphone may be 
small and easily hidden behind a pic- 
ture or that no external 
connections to the unit are visible. If 
desired the microphone and electronic 
switch unit may be installed in a 
television cabinet. Before actually de- 
scribing the device the author wishes 
to state that it has rendered a defi- 
nite service in allowing undesirable 
portions of program material to be 
conveniently eliminated. It also has 
given great enjoyment in continually 
astounding the layman, most of whom 
are amazed to observe that a short, 
easily produced whistle, sounded from 
anywhere in the room can cause such 
reliable switching action. 

The circuit consists of a two-stage 
resonant amplifier, a double diode, two 
switching triodes and three sensitive 


sys- 


cabinet so 


relays. Two relays will suffice if one 
has double-pole, double-throw 
tacts. This type was not 
tainable hence two similar 
wired in series, were used. Nothing 
but standard type parts were incor- 
porated, hence the unit is easily re- 
produced. 

Circuit symbols refer to the 
matic diagram. The two-stage 
nant amplifier consists of V,, a high- 
gain pentode, and Vu, a triode. To 
provide sufficient gain so that an ordi- 
nary crystal microphone could be used, 
V, is a 6AC7 pentode. Caution must be 
observed in selecting a 6AC7 which is 
not microphonic. The plate 
tween the two stages is made resonant 
by replacing the conventional resistor 
with an audio reactor and then by 
shunting the reactor with a capaci- 
tance of such a value as to produce a 
parallel reasonant circuit having a fre- 
quency whose pitch can easily be 
whistled. Since the average human 
whistle is practically a pure sine wave, 
i.e., carries few overtones or harmonics, 
all of the energy contained in the 
whistled note is available to trigger 
off the circuit. 

Experimentation showed that the 
gain of the amplifier must be carefully 
adjusted. Oversensitivity resulted in 
occasional triggering off of the switch 
by sounds either emanating from the 
aucio system or being produced in the 
room. Undersensitivity resulted in 
failure of the whistle to produce the 
desired switching action from a far 
corner of the room. Further, it 
shown that the selection of an audio 
reactor with high inductance and low 
resistance (high “Q’’), resulted in such 
high selectivity that the average 
human being could not always whistle 
the correct tone required to 
off the switch. By utilizing the 500 
ohm (d.c. resistance) primary of an 
old audio transformer as L,, the plate 
load of V,, the resonant amplifier had 
sufficient gain to actuate the electronic 
switch on picking up tones from about 
900-1000 cps, yet discriminated against 
other frequencies to prevent unwanted 
or accidental triggering. 900-1000 cps 
was the frequency the author found 
easiest to whistle 

The value of C,, the shunting capac- 
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reso- 


load be- 


was 


trigger 


itance, is determined by connecting 
the output of the two-stage amplifier 
to an a.c. vacuum-tube voltmeter or an 
oscilloscope. Insert the audio reactor, 
L,, into the circuit. Whistle whatever 
tone you find most convenient to pro- 
duce somewhere near the microphone. 
Observe the output of the amplifier. 
Add capacitance across L, in small in- 
crements until a resonant condition, 
if maximum output, is_ indicated. 
Install that value of C, permanently 
into the circuit. If a reactor having 
a winding whose d.c. resistance is 
about 500 ohms is used, adequate but 
not over-selectivity will be achieved. 

To further increase the reliability 
of the circuit in discriminating against 
ordinary room noise and loudspeaker 
output, a time delay of approximately 
one second was introduced in the 
switching circuits. The configuration 
of the components producing this de- 
lay is described below. 

The sequence of operation and func- 
tional description of the various cir- 
cuit components may best be described 
by considering the action of each 
switch cycle as follows. 


Condition One 


Switch, which is 
terminals 2 and 3 


All relays open. 
connected through 
on RL, 

a. Microphone picks up sound of ap- 
proximately correct frequency. 

b. Sound is amplified by V; and Via. 

c. Output of Vu is connected to a 
plate and opposite cathode (terminals 
4 and 5) of duo-diode, V 

d. The negative rectified output of 
V;, picked off at terminal 3, is 
grounded through terminals 2 and 3 
of relay #2 and for the present has 
no effect on the circuit. 

e. The positive rectified output of 
V,, picked off at terminal 8, charges 
C; through resistor R,, introducing a 
time delay of about one second in the 
circuit. The positive potential is ap- 
plied to the grid of V,. Unsustained 
sounds of the correct frequency which 
are picked up by the microphone and 
which do not have sufficient amplitude 
or longevity to charge C; to a value 
positive enough to initiate the switch- 
ing action, leak off through R,. 


is closed 


f. A fixed bias of about plus 12 
volts is maintained at the cathode of 
V This bias is produced by the 


bleeder network, Ry» and R 
potential appearing across C 
is sufficient to keep V 
off. The plate current of V, flows 
through the coils of relays #1 and 
#2. These relays are therefore nor- 
mally open 

g. Relay #3 remains open by virtue 
of the fact that Vis, whose plate cur- 
rent must flow through the relay coil, 
is operated at a very low plate volt- 
age, with subsequent low plate cur- 
rent. Note that one end of Ry is 
grounded through contacts 2 and 3 of 
RL, This reduces the plate 
of V.» to less than 50 volts. 

h. When the positive potential de- 
veloped across C; drives the grid of V, 
sufficiently positive to increase its 


With no 
, this bias 
virtually cut 


voltage 
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plate current to such an extent that 
RL, and RL, close, the following con- 
nections are made or broken 

1. Terminals 2 and 3 of RL, open. 
The plate voltage of Vs» thereby in- 
creases, causing an increase in the 
plate current of V.». This increased 
current, flowing through the coil of 
RL., closes the relay 

2. Terminals 1 and 2 of RL, close. 
Grid V, is thereby grounded, prevent- 
ing any further impulse or transients 
introduced into the circuit from affect- 
ing performance 

3. Terminals 2 and 3 of RL, open, 
disconnecting any loudspeaker’ or 
other device which is connected in 
series with these terminals. (Note: In 
the circuit as used with a loudspeaker, 
one side of the secondary of the audio 
output transformer was grounded and 
the voice coil was connected so that 
it could only ground through terminal 
3 of RL.) 

4. Terminals 1 and 2 of RL, close 
This grounds the cathode, pin 8 of V,, 


removing the plus 12 volt bias. With 
its grid and cathode both grounded, 
V. conducts heavily enough to keep 


RL, and RL, reliably closed. The series 
resistor, R., limits the current flow to 
a safe value 

5. Terminals 2 and 3 of RL, open 
This removes the ground from the 
grid of Vex and connects it directly to 
the plate, pin 3, of the diode, V,. The 
circuit is now in condition (2). 


Condition Two 


All relays closed. 
a. At 
phone 


Switch open. 
some future time the micro- 
again picks up sound of ap- 


proximately the correct frequency 

b. This sound is amplified by V, and 
Via and rectified by V,, as before 

c. The negative rectified voltage 
developed at the plate, pin 3 of V,, is 
applied to the grid of Vis. The positive 
rectified voltage has no effect, inas- 
much as pin 5 of V, is now grounded 

d. The amount of negative voltage 
developed across C,, depends upon the 
longevity, frequency, and amplitude 
of the sound picked up by the micro- 
phone. The values of Ry» and C,, were 
selected to provide reliable 
switching action with a whistle of 
medium intensity and duration of 
slightly over one second. This prevents 
unwanted sounds from affecting the 
circuit. Note also that the large con- 
denser, Cy», which is placed from the 
plate of Vi» to ground, also adds time 
delay to the circuit by preventing the 
rapid change of plate voltage of Vue. 

e. As the negative voltage builds up 
at the grid of Vis, the plate current is 
reduced. Finally the current is low- 
ered sufficiently to permit RL, to open 
and the following connections are 
made or broken 

1. Terminals 2 and 3 of RL, close, 
re-connecting the loudspeaker. 

2. Terminals 1 and 2 of RL, open, 
ungrounding the cathode of V, and re- 
applying the plus 12 volt bias to it 

3. Plate current of V, immediately 
drops, opening RL, and RL, 

1. Terminals 2 and 3 of RL, close, 
reducing the plate voltage of Vi» to 
less than 50 volts. RL, therefore re- 
mains open even though the sound 
which the microphone is picking up 
(Continued on page 181) 


reverse 


ceases 


The sound-actuated switch, arranged for operation at a 950 cps resonant frequency. 
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To CARCUIT TO BE CONTROLLED 


r 5 
€ 
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me 
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vw Re, Re, Ro, Ruel megohm, ) w. res. 


R 

R 200 ohm, 4, w. res. 
R.— 80,000 ohm, 1 w. res. 
R,—750 ohm, Vy w. res. 
Re—39,000 ohm, 2 w. res. 
R-—2 megohm, , w. res. 
Ry 2000 ohm, 1 w. res. 
R..-——47,000 ohm, 2 w. res. 
Ro—2200 ohm, 2 w. res. 
Rig—8200 ohm, 1 w. res. 
R,.— 30,000 ohm, 2 
Rig 15,000 ohm, 1 
R 20.000 ohm, 1 
Rue—10,000 ohm, 1 w&. res. 

C,, ¢ 10 pwid., 25 +. elec. cond, 

f 8 pfd., 300 ». elec. cond. 
Cy—.0006 pid., 400 v. cond. (See text) 


— 
» 
». res. 


Cy—.1 pfd., 400 v. cond. 

Co—! pid., 400 ¥. cond 

c c 1 wid., 200 +. cond 

Cc. < 10 ufd., 450 v. elec. cond 

Cur € 10 wid., 300 ». elec. cond 

s S.p.st. switch 

RL,, Ri 3500 ohm relay, s.p.ds. switch 

Ri 7000 ohm relay, s.p.dA. switch 

I See text 

J Mic. jack 

7 Power trans. 300-0.300 +. @ 30 maj 3 +. 
@ 2 amps; 6.3 v. @ 2 emps. 

J 6AC7 tube 

Ui 6SN7 tube 

y 6H6 tube 

V,—6I5 tube 

I SY 3 tube 


N EXPANDED-SCALE 
POWER LINE METER 


By J. H. MINTZER 


Radio & TV Div., Sylvania Electric Products Inc. 


Front and rear views of the home-built unit for monitoring 
line voltage in the ham shack, service shop. or test bench. 


Increased efficiency and better accuracy 


can be obtained by expanding meter scale 


to cover portion between 90 and 130 volts. 


HANDY item around any ham 
Ay shack. service or experimenter’s 
bench is an accurate means of 
measuring or monitoring the line volt- 
age. This is particularly true if, as in 
our case, a means for controlling the 
line voltage, such as a Variac, is being 
used. One of the many points in favor 
of this accuracy is that all manufac- 
turers’ reference voltages for electron- 
ic equipment designed to operate on 
normal line voltage (excluding those 
with a regulated supply) are based on 
an input voltage of 117% volts a.c. 
Our line source consisted of the 
commonly-used Variac, a 0-150 volt 
a.c. meter, and several “out” recep- 
tacles housed in a small cabinet. Since 
we used this source continually, at 
or near normal line voltage, we came 
to the conclusion that more accuracy 
and efficiency could be obtained by ex- 
panding the needed section of the 
meter scale and eliminating the sec- 
tion not used 
After experimenting with several 
different ideas, we came up with the 
circuit shown in Fig. 1 
is as follows: The line current is rec- 
tified to pulsating d.c. by means of 
the selenium rectifier. Resistor R, was 
selected to allow approximately 20 
ma. to flow through the VR-105 at 
117 volts a.c. input. The meter and 
calibrating resistor, R:, are shunted 
across resistor R,. When the assembly 
is connected to the output of a Variac 
and started at zero voltage, it will be 
found that no meter reading will oc- 
cur until the input voltage reaches 
approximately 90 volts. At that time 


The operation 


the peaks will fire the VR-105 and a 
slight meter reading will be obtained 
due to the small amount of current 
passing through the VR tube. As the 
input voltage is increased, the meter 
action will be linear to full scale. R, 
can then be adjusted for a full-scale 
reading of 130 volts. The meter scale 
will look like the one in the photo- 
graph. Condenser C, may or may not 
be required to eliminate the a.c. effect 
on the meter pointer depending on 
the amount of damping in the meter 
being used 

This circuit checked for ac- 
curacy daily over a period of two 
weeks and then weekly for a period 
of several months. It was found to 
vary not more than % volt during 
warmup and could be considered ac- 


was 


Fig. 1. Complete schematic for the meter. 


tes, 


R,—200 ohm, 10 w. wirewound res. 

R.— 20,000 ohm var. res 

C,—25 ufd., 25 v. elec. cond. 

SR,— 100 ma. selenium rectifier (Sylvania NC.- 
5) 

M,—0-1 volt d.c. meter 

V,—VR-105 tube 


curate for all practical purposes with 
zero drift after 10 minutes 

This metering circuit was later sub- 
stituted in the author’s ham rig in 
place of the 0-150 volt a.c. line meter. 
It was not only more accurate but 
more impressive! 

The practical technician should be 
able to adapt this circuit to almost 
any meter scale expansion required 
For example, a VR-150 could be sub- 
stituted for the VR-105 which would 
give almost the same expansion for 
use at 220 volt line measurements. A 
neon lamp could be used in place of 
the VR tube and suitable resistors in- 
serted to delay firing time, thereby 
adapting the meter scale to the suit- 
able range. 

Making a meter face should offer 
no serious problems. Most meter faces 
are easily removable. A piece of plain 
white paper can be placed on the face 
and the scale limits marked. The 
paper can then be glued on the re- 
verse side of the meter plate 
and the proper arc drawn 

A variable a.c. supply and a stand- 
ard meter should be used to mark 
the 90 to 130 volt points. If the 
meter is to be placed in a steel panel 
in the final assembly, it should also 
be placed in a steel panel when the 
calibration marks are plotted—other- 
wise the marks will be worthless 
Those who have access to numbering 
and lettering facilities can produce a 
commercial-looking job. Those who do 
not have these facilities, need only 
the requisite amount of patience to 
accomplish the same results. —30- 
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THE BEST SET IS ONLY AS GOOD AS ITS ANTENNA! 


’ 
The ‘BIG JACK"’, recognized even by 


competitive manufacturers as the best 
performing VHF antenna design ever hs Soe 
developed HAS BEEN ON THE MAR- /\ a 
KET FOR MORE THAN 1/2 YEARS! 


CHALLENGE 


any other manufacturer 


PATENT APPLIED FOR 


who claims this design 


as his original w, 
THIS GAIN CHART P7200€4 THE SUPERIORITY 


OF THE K-T “BIG JACK" VHF ANTENNA 


DB 


idea! 


CHANNEL NUMBER 
GAM s 3 4 § 


6 2? @ *. 2. om 
Model Type List Price m me 
BJ-1 single bay $16.78 - + co? 
BJ-2 2-bay $35.05 ie r - n° + === al B).) 
git— BIG JACK }|}—— 
4 HIGH GAIN ON ALL VHF CHANNELS eto tT] ANTENNAS [—T— 
+0 PREASSEMBLED Po: coe oe RE bee ee aes tee cee 
4 1” HEAVY ALUMINUM BOOM 
eg ayer ileal NO OTHER VHF ANTENNA CAN HONESTLY 
4 “SURE-GRIP” CAST ALUMINUM MAST CLAIM THESE “BIG JACK” RATINGS AS A RESULT 
CLAMP WILL NOT SPREAD, BEND OR OF THEIR OWN ORIGINAL ENGINEERING 
COLLAPSE. AND DEVELOPMENT 


KAY-TOWNES ANTENNA CO. éicr., 
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Fig. 1. 


- A SIMPLE VERSATILE 


A LL RN em 


| SUBSTITUTION 


(once meneame renwmemmemmms ke 


TESTER 


Subs!i-ution 


tester, as built into a sur 


plus control 


box. It may also 


be built without a surplus unit. 


This handy aid furnishes many resistor and condenser 


values and is also useful for simple signal tracing. 


LTHOUGH modern service shops 
A are equipped with many new and 

complicated test instruments for 
performing the more intricate service 
operations, some technicians 
still use the time consuming method 
of bridging resistors and condensers 
from the parts drawer instead of add- 
ing a simple substitution tester to 
their instrument rack. This writer has 
often thought of designing such a unit 
for his service bench. However, like 
many good intentions, a slight push 
was needed to get the project under 
way. This push was supplied when a 
war surplus unit with sufficient poten- 
tiality was encountered. 

The circuit of the _ substitution 
tester is simple even though it was 
designed around a surplus item and it 
has several unique features which 
recommend it for new construction. 

Aside from providing and 
condenser substitution, the unit is also 
a simple signal tracer. 

The condenser values it will sub- 
stitute are: 0.02 gfd., 0.03 uwfd., 0.05 
afd., and 0.1 swfd. at 600 volts; 20 zfd., 
30 afd., and 50 wfd. at 450 volts. How- 
ever, these values may be changed to 
suit the individual technician's needs. 

Resistance values are provided by 
an Ohmite type AB 2-watt poten- 
tiometer with a linear taper. The 
stock number is CU-1052 This 
potentiometer has a total resistance 
of one megohm. The manufacturer 
states that the minimum resistance is 
than 1/25,000 of the total re- 
sistance. It turned out to be about 
6 ohms for the unit used. Thus, re- 
sistance values from 6 ohms to one 
megohm are available. When the 
potentiometer is substituted in a cir- 
cuit, make sure that its wattage rat- 
ing will not be exceeded. 
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service 


resistor 


less 


If this 
as new 


substitution tester is built 
equipment, calibration of the 
potentiometer is most easily accom- 
plished by obtaining an etched metal 
dial plate marked 0-10 in 300°. The 
potentiometer has a_e rotation of 
312°23° and since it has a linear 
taper each division on the dial will 
represent about 100,000 ohms. If 
greater accuracy is desired, more divi- 
may be added and the actual 
resistance at each division checked 
with an ohmmeter. For most 
tronic work the first method is ac- 
curate enough. However, if any re- 
sistance value from 6 ohms to one 
megohm is required, and the value 
must be accurate, simply connect the 


sions 


elec- 


Fig. 2. Complete schematic diagram and 
parts list for building substitution tester. 


TEST 
= 


> 


PHONE A " 


—J2 
R 6 ohm to I megohm, 2 w. pot, 


: linear taper (Ohmite CU-1052). 
Cy-—.03 ufd., 600 v. cond. 
Cy—20 pfd., 450 v. cond. 
Cy—.02 pfd., 600 ». cond. 
Cy, Cy—.1 wfd., 600 ». cond, 
Ce—30 ufd., 450 v. cond. 
S,—D.p. 5-pos. selector sw. 
Jy, Je—Open circuit jack 
1—M1-6448 remote control unit or equivalent 


By FREDERIC T. C. BREWER 


leads from the substitution tester to 
an ohmmeter and rotate the poten- 
tiometer until the proper resistance is 
obtained. The accuracy of this meth- 
od is limited only by the accuracy of 
your meter. 

Fig. 1 shows the complete substitu- 
tion tester, together with test leads, 
housed in a war surplus type M1-6448 
remote control unit. Fig. 2 is the 
schematic of the substitution tester. 
As can be seen from Fig. 2, the only 
additional components needed to con- 
vert the MI1-6448 to a_ substitution 
tester are six condensers and the 
potentiometer. The numbers beside 
the condensers (#10, #2 etc.) are the 
numbers of the terminals on the 
terminal strip in the M1-6448. Simply 
connect the condensers to the termi- 
nals whose numbers appear in the 
schematic. Also, connect a wire from 
terminal #8 to #5, as shown in the 
schematic. 

This wiring may be completed in a 
few minutes. When it is done 
the potentiometer which 
the unit with the Ohmite pot 
remove the 3300 ohm resistor. (The 
inside of the M1-6448, any 
changes were made, is shown on the 
left in the photograph of Fig. 3. The 
unit after it was converted to a sub- 
stitution tester is shown at the right.) 

The wire which was connected to 
terminal 1 (Fig. 3) of the original 
potentiometer is wired to the shell of 
the jack marked “Phone.” Also 
nect a wire between the shells of the 
two jacks. The wire which is removed 
from terminal 2, on the original pot, 
is wired to the point on the switch 
where the 3300 chm resistor was con- 
nected. Wire terminal 2 of the Ohmite 
control to the hi-h side of the jack 
marked “Test.” ‘Vire terminal 1 to 
the switch (to the contact which has 
the last green wire, in a clockwise 
direction, connected). 

Some service shops may already 
have some M1-6448 units. If you do 
not have one and cannot obtain one 
(they are still available in substantial 
quantity and for a modest sum in the 
New York area, and may be available 


RADIO & TELEVISION NEWS 


replace 
with 
Also, 
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in other parts of the country), the 
substitution tester may be built in a 
small utility box by obtaining the 
necessary parts and following the 
schematic in Fig. 2 

Circuits provided by the substitu- 
tion tester are diagrammed in Table 1. 
Very little switching is necessary to 
obtain these circuits and only three 
test leads : used. The phone jack 
marked “Test” is connected with two 
of these, a red and a black, by a phone 
plug. The other test lead is also red 
and is plugged into the jack marked 
“Phone.” These test leads should 
have insulated clips for testing in 
difficult places. 

When the red test lead (which is 
plugged into the jack marked 
“Phone”), is removed, and high-im- 
pedance headphones inserted (with 
the selector switch in position num- 
ber 1), the substitution tester becomes 


a signal tracer. Since for this switch Fig. 3. Left, the war surplus M1-6448 remote control box before conversion. Right. 
position the potentiometer is in paral- the remote control box after conversion to the substitution tester described here. 

lel with the phones, it is possible to 

provide the proper load impedance for number 3. Thus, if it is accidentally not the exact values, bridging them 
circuits which must have a low-impe- left charged it will be automatically across the two sections of the suspect- 
dance load, such as an output trans- discharged when the selector switch ed condenser will reveal whether or 
former secondary; or circuits which is moved from position 4 not it is faulty and causing the hum. 
must have a high impedance load, As an example of how the substitu- Connect the black test lead to the 
such as the plate circuit of a vacuum tion tester is used, suppose a radio negative lead in the suspected con- 
tube. By turning the selector switch receiver with a bad hum is in for denser. The red test leads go to the 
to position number 3 the potentiom- repair. The power supply filter con- positive terminals of the condenser. 
eter is put in series with the phones densers are likely suspects. This par- Also, each section of the condenser 
making a series signal tracer avail- ticular receiver is a common a.c.-d.c may be individually bridged with a 


able A 0.1 afd. condenser blocks the table model employing a two-section condenser of the same capacitance 
d.c. current from the phones in each condenser in the power supply. The with this substitution tester 


case. condenser values are 30 afd. and 50 After a short time the technician 

There is one safety feature that #efd. From Table 1 you find that it is will find he operates this substitution 
might be mentioned. The 30 z#fd. con- possible to substitute both a 20 and tester automatically and he will also 
denser is automatically grounded a 30 s«fd. condenser in the receiver realize it is one of the most useful 


when the selector switch is in position at the same time. Although these are instruments in his shop 1) 


Table 1. The tester circuits corresponding to each position of the selector switch and set of test leads used. 


Selector Selector 
Circuit Switch Use Test Leads Circuit Switch Use Test Leads 
Position Position 


ee ™ 2 Red test lead from jack 3S0vtej] 4 Red test lead from jack 
600V marked “test” & black 4@50V = marked “phone” & black 


Red test lead from jack 4 Both red test leads in par 
marked “phone” & black asovl~ allel & black 


Both red test leads in par ivta} 
allel & black 


1 Two red test leads 


Red test lead from jack 
marked “test & black 


1 Red test lead from jack 
marked “test” & black 


Red & black test leads from Red & black test !eads {rom 


jack marked “test” jack marked “test” 
Pair of phones in jack 3 Pair of phones in jack 
marked “phone” (signal marked “phone” (signal 


tracer) tiacer) 
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REG.$117.50 SUPREME TUBE TESTER—V.0.M. ON SALE AT McGEE FOR $64.95 


MODEL 600 WITH ROLL CHART 
7” VOLT-OHM-METER 
BUILT-IN BATTERY TESTER 
SALE PRICE $64.95 


TERRIFIC SALE 
TELEVISION CONSOLE 
CABINETS 
(A) Radio-T.V. Cab. $39.95 


Supreme | rie del 600 tube heater dry battery tester, volt ohm 
n i we 16" x Stock No. AH-170 ma 
Calivrated geod- vision cal ‘ 
read volt-ohm and 
this meter without 
id expect with @ 
button tube checker 
jattery tester will che - ant arr = — ies un der 
» 20 megohmes 6 iy fr 
» 1000 and O t 10 oe 
urchase f hes ‘this 864.95 
and VOM part is worth one-half our sale price 
only $64.95 at McGee Only a tim 


SUPREME MODEL 600 


SUPREME MODEL 616 TUBE TESTER $49.95 


Supreme Max ae 1 616 tube tester and battery test Same as Model 600 descr 
except nave volt-ohm-meter Regular "$07 46 dealers net wt 
24 ihe me wl sale price only $49.95 


ESPEY 12-TUBE — CHASSIS, $59.95 


% BUILT-IN PRE-AMP FOR G. 
VARIABLE RELUCTANCE rick. up 
% WIDE RANGE AUDIO ene? high, Done ee ny temaate tole bl og B, 
& WHY NOT ORDER WITH A COAKX- Leet om tee age eee Breet 
1AL SPEAKER AND A_ RECORD iM 00° or 19° act iu thie ona bene te aon em ey — 
CHANGER? SEE OUR SPECIAL OF- ipping weight 65 Ibs. Stock No” AH-8S. Special sale: 
toenail We oor MAHOGANY T.V. CABINET. 
8 blank panel wint . id 17 20 21! 


2 1” wide rhs 
to 12” diameter. Shipping 


CONSOLE T.V. CABINETS 


tube rM-AM 
inputs r 


‘ ‘ high ar 
f speaker + weight 84 
only $39.95 
(&) 21° OPEN FRONT MAHOGANY T.V. CABINET 
wk No. AH-46 mahora television catinet 41 high 
Has blank panel. Chassis area 203% wide. 21” high and 19! 
w 2t N A terri 


assis. Speaker uf 
are available. Shipping eight 70 Ibs. Sto 


mited 

$29.95 

(F) 17° “OUR LEADER” 

Stock No. AH-26 mahogany 
1 


MAHOGANY T.V. CABINET 
television cabinet with a lank 


ESPEY DEAL 1), $99. 5 ESPEY DEAL (2), $118.95 


vd ‘ mM. e450 G * F > : tine — ¢ ‘17 
a G.I r changer ; . very 
“sis 9 


te e mu te 
ale price t? a cor reion kit with any of the ahowe cabinets and save 
speaker P ea oo « ¢ cabinet price ven ordered wit? ne © » t 
fivback ond yor conversion ki sted © Le Opposite pare 


SPECIAL BARGAIN SALE BUYS 
8 TUBE—2 BAND 
WALNUT CONSOLE RADIO 
PUSH-PULL OUTPUT 
3 GANG TUNING 


RECEIVES BROADCAST & SHORT WAVE 


SALE PRICE $42.95 


iimut finishes 


« uker ba® is it ra 2 : 
f S10. os Only few Ww sell. Shippin we 
nd $3.00. You r 
PM ire tube, safet 
$10.00 extra 


28 WATT PORTABLE P.A. SYSTEM ON SALE $69.95 


and 2 
Brand new 


Shipped 


3-SPEED PORTABLE RECORD PLAYER 
PLAYS ALL 3 SPEEDS 


AND ALL 3 SIZES 
Powerful Amplifier 
Full Size Speaker 
SPECIAL SALE PRICE 
ONLY $15.95 


(B) 28-WATT PORTABLE P.A. SYSTEM ON SALE $69.95 


3-SPEED PHONO TOP—TWO 12” SPEAKERS 
HEAVY LEATHERETTE COVERED PLYWOOD PORTABLE CASES 


No, AP- 28x, L wae paveat le P.A. system Heavy duty 3 tube push Pp ~ amplifier wit 
“i phor ave ti vnt sformer tapped 
1 


has 
} speed phono an 
e Mux d Regular 
tand ‘s 9S extra 
Our new 195 


(A) 50-WATT PORTABLE P.A. ON SALE $99.95 saving. Model 784: 
3-SPEED PHONO TOP—TWO 12” SPEAKERS Lecce. Teen ot 


PM speaker Plays all dheoo 
pickup has an all purp« re three speec d needle 
AP-GOK, SO watt portable P system. similar to the AP-28X above 10 tube 4-6L6G 
amplifier with inputs for 2 m " with n utp apped § 8. 16, 125. 250 and 5 Model 7842 


leatherette case 12! x 10! x Shipp 
2 super heavy duty 12’ t-speed portable recor di plave yn 
x2 i + spec 


od pt y 
“) te OO watt peak No AP-OOX ports ‘aby nM 
lows mike. Shipping weigt a 
Piectro-Voltce Model 610 4 
w mike stand $4 ‘93 e xtr a 


(C) 10-WATT PORTABLE P.A. ON SALE $42.95 
3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 
ay ge gg Rg ng 


21 x 16” » 18° t© house complete system $9 me a m No 
41 Ibs. Sale price $42.95 (less mike Crystal mike with non-removable desk stand 


McGEE RADIO COMPANY °"s:23.<ce°° 


Orders, | de Postage 


ng “weight 
$15.95 each 


ayate m with 3 specs Phono and spe * as 
© w truck only price $99 os. 
$4 $11.95 


Sale 
fe sk stand Regular list wml 


Write For Your Copy of 


McGEE’S GIANT 1954 CATALOGUE 
BARGAINS LIKE THESE ON EVERY PAGE 


Everything for the Television and Radio Service Man. Up- 
to-dete U.H.F. Television Material. 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


amplifier with 3 speed phono top, inputs for 
1 Pr 


$3.95 extra 


Deposit with 


with Parce 


RADIO & TELEVISION NEWS 


The TV 


plete with tubes 6H 
video LF instead 


Sale Price, $19.95 


ame as 


may be readily cut to the desired 


2000 series of the Standeré Coll Casende 
T 


develop ment of this famous v = nt end assemb! 


ies Standard Coil Cascode TV tuners complete 
or 6BKT and 6J¢ These tuners are available 
of 45% bi and 61 Specify shaft 
Standard Coll cascode tuner (21 me sale 


TV-3000 Standard Cail Casecode tuner with 41 
6 


Brand new 


sC-048 Standard Coll TV-1000 ponies Pentode 
Complete with tubes 6AG5 or 5 and 6 
No. SC-948. Sale price, $13.95 ab or twe 


17-INCH CONVERSION KIT $25.95 


. wit a 17BP4A 


picture tube with 6 months’ guarar 
plus a matched 7 cosine ke. a E 
bullt 14.000 volt flwback and a 7 re 


afety ef Su ested d + : <a 
Shipping weight, 30 Ibs. via Express or 
Truck only Stock Ne 7-4X1 17 con- 
< : t. Sale price, $25.95. Kit Price 
with GE or Raytheon | year guarantee pic- 


ture tube, $5.00 extra 


14-Inch Conversion Kit 
WITH G.E. TUBE 
' h You ta 


14-inch ec 

guaral e Gl 

with atchine 14 
i afety 


ectas nauies blackface electro-magnetic 


tangular gold trimmed plexiglas mask and 


Pp ererngnenre serene tena 


3 STATION INTERCOM MASTER $16.95 | 
SUB STATION $3.95 


500 INTERCOM SUB-STATIONS TO SELL AT $3.95 EACH 


ween en ee aw www www ww wwewewd 


BIGGEST STOCK OF STANDARD COIL T.V.TUNERS IN THE NATION AT LOW PRICES 


STANDARD COIL SUPER CASCODE TUNER $19.95 


T.V. BOOSTER 
CLEARANCE SALE 
Your Choice $8.95 


STANDARD COIL Twe for $17.00 

SUPER $0) 
Read the article on pages 52 ar 553 of the Decer Radio & TV New You will 
how @ beoster like the McMurdo Silver Super Senic was used for fringe ve 
tior We can't guarantee this unusual recepti but we will euarante booster 
be @ seneational waluc Cont mwusiy variable inductance type tuner from manne! 2 
eludir the FM band trough channel f-powered for 110 volts AC reratic 
corporat & GIG t nput for 304 mn TY line and 300 ohm output & set, Single 


Brend new B 1 Standard (Cwoi 12 channel VHF rv t t An yy ~ printed high 

quene cireult mproved perf« ance Continue » tuning and channel 

selector " witch, GAK5S tub< Modern dark brown pla inet & & 44q & 4! 

For 110 volt 60 cycle AC operation. Special sale price, $8 each or 2 for $17.60 
3-TUBE SARKES-TARZIAN T v. TUNER 


tw popular Sarkes-Tarzian Ty 


< onvertor + t ir ne ft 
Targian TV tuner, with 3 tubes. Net price 


pric 
IF strig 


ot hes 
each, fhhaft length 


50-WATT BOOSTER AMPLIFIER 


soosten Amp, “O9™ 


Amp. 


50 watt bee 

IR pull arallel a8" 

Connect to your pre 
with the PR-2XN Pre 
ter amplifier has one 
af s] 


ne low level input he 
ives ) watts of - 


mas 
& x Gig x 144g. Stock No, PA-55N Shipping weight 


2-MIKE PRE-AMP, frvcnauiuner Puy "e,turer 


« yetal Mi plus one low 
input, Furnished with 4 foot cables and plugs for rer control of the 55 watt Booster 
Amplifier, Sma sive Ow Gq % 4 Stock Ne with tubes and 7N7 
=e Gees $12.9 o 

—_— — — a ee 


FOR YOUR CUSTOM HOME MUSIC SYSTEM 
McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $23.95 


“Tamora 
Eatest™ productic nm <« “a amous 


u 

suspended and hee @« ridged 
only the high frequencies. It will respond up to 
he ig 


2-Mike Pre-Amp $12.95 Extra. 
Not o Kit, but a Moenufoctured 


50- WATT BOOSTER tonal "val 


~ tubes 


Booster amplifier 


ot cover 12” COAXIAL SPEAKER, $12.95 


d enaxtal iM 


a re 
fidelity 
' SCS, 
19 the. Net price $23.08 


12” JENSEN PM. $15. 95 


Sortner Sco 


6.8 


~ 
30 tw 17,500 cps ck No 
ortes $12.08 each -} Yor $48.00. 


3-WAY PORTABLE KIT 
| 


- 34575 


v i 
batteries 
Sc extra 


Build Your Own 5 5 

Phono-Mike 

Broadcaster 
Kit Model DE-6R. With 
thie simple kit, you can 
bulld a 3- tube phon 
Oscillator that also has 
i 


a 
" ithin your home, (about 75 feet) trom 
Inputs for crystal mike or 


. pte kt >. neluc 
Kit Model DE-GR._ Net price. $7.95 

wired and tested t ce, 
mike and desk stand + es 
d microphone unit. only 1” 
im diameter and 14” thick. Specify hidder 
mike when ordering. Stock No, T-O0O1. Net 
$3.95 extra 


November, 1953 


COMPLETE RADIO, TELEVISION AND AMPLIFIER KITS AT McGEE 


s- Tube Hi- Fi Amplifier Kit $29.95 


RADIO AMP. KIT $29.95 6-TUBE 2-BAND KIT $14.95 


Foputer with 
col 


128K7, 128Q7 ee and 3525 


win tas tone controls and inetr etions ctory quality 
pull 6VO « ehder itput size 13"x6 xt piping weight 12 
ior ar r ? Ibs Model wire he Net $1 


ee offers the new 1054 
speak 


A Vv mag 
Tweeter ts coaxially sus 
pended # -4 hes @ metal dif 
r fl 


dia A 
with tubes 128K7, 12k8 


All part lod 

ha 12 f . 

«| trans gram. | Tuner 5-TUBE AC-DC KIT $12.95 
20V6 am 

Stock Shig wt Mode! RS-5 AS tube AC-DC etraignt t 


Sale price, $29.9 cast kit. housed in the abinet 


ping weight 10 Ibe... Net $12 


mplete with tubes Ship 
os 


MPO6-2 shove ‘ 
1, ae" T.V. Kit $59.95 Less Tubes 
AC POWERED BROADCAST 
TUNER KIT $14.95 


A self powered , 
gang superhet tuner 
kit with RLF. stawe 
This complete kit is 
furnished with a 


is o- use with 
7” or 20 
recta: rm hs 


conventional design. Do not bu nis unies enee pesdbaser 
you understand Television. It te dificult ts | B.F., 6BAG 1.P. de- 
wire © furnish schematic Kit _ tector HAI diode Av¢é plus rectifier 
i" at ac ' tu Connect t a audio amplifier Ideal 
code tuner $10.00 extra! use with 


McGEE RADIO COMPANY =": 


i . lees wieture te $10 65 weight 7 ite Bre 
7 17BPSA $17.05 20HP4 $25 00 BT-38xX Net price, $614 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


8-2020 of 7x5 amplifier kite 
Chassis size. Olexdudig” high. Shipping 
t tuner kit Model 
s 


IS YOUR 
EST CHOICE 


1S reasons why VEEDX 2 


3 MEW IMPROVED MODELS OF THE FAMOUS 


VEE-D-X MIGHTY MATCH; 


Finest Most Efficient Crees-over 
Metwork Filters Ever Pertected 


VEEDX tra Special 


NEW MM-40 —(Yel- 
low case) (For com- 
bining seporcte UHF 
and VHF antennas to 
a single transmission 
line.) New, more ef- 
ficient patented” 
printed circuit. 
Amazingly i 
sertion loss. 

» type terminals. New 
moisture-resistant 
case. 


MODEL Jc — 

werful i » FH ms 
Comenee, lor 5- ‘ 
yagi. Gasy-tetactall. — 
Famous Co- 
pooe thet hes 
"go goin of 
brood band 
fringe area UHF 
antennas. Also 
le in Dual 
Jr. models for 
specific area re- 

quirements 


the one 
and only 
all-channel 
yogi 
Model SP 


NEW MM-40A 
_— The ideal single 


line termination filter 


for use at set or con 
verter having sepo 


HIGH GAIN 
FRONT-TO-BACK 
DIRECTIVITY 


MODEL D 
Dx low saan pepemace VEE. 


rate terminals for 
UHF and VHF Pat- 
ented* printed cir- 
cuit. 


with original V ement yagi 
Motch ae Delta 


VEE-D-X- 


ment 


on high chonne 

low) “T” matched. The 
. a hi-low sections ore phas- 

ed together with a new MODEL DX — The famo 
isolation filter MM - 25. Hos ow 
The ideal antenna for all- h 
channel power—for direc- 
tivity—and for eliminating 
interference from unwant- 
ed stations. A honey for 
use with VEE-D-X Rotator. 


-25 (green cose) — 


use of @ single ay 


line between sepo- other 10- ; 
d low channel VHF Delta ba area yagi. 
antennas. New improved pot- braced. nd boom 
ented* printed circuit. Ameoz- 
ingly low insertion loss. New 
type terminals. New moisture- 
resistant case. 


easy -to-instal 


VEE-D-X 

UNIVERSAL LIGHTNING ARRESTER J 
For UHF VHF AM FM 

Takes all popular transmission lines 
oval round open wire 


range. 
NEW VEE-D-X 
ANTENNA 
ROTATOR 


flat tubular 
MODEL ULA ts 


lightning arrester eve 
eliminates the net d for separate 
each type of sign 
transmission line. This one 
arrester em all. Com 
pact clean-cut, inexpensive 
devel- trol Console 
convenient downword pres- 
Choice of two colors 


the finest, most efficient 
r perfected Com 
Acclaimed the finest in de- 
construction ond per- 
in-line 


ple tely 


MODEL QT 
brilliant Q-Tee The 
oh. 1 VHE ‘ee all- 


with patented* 
= ate Oye all 
sepoerators. Ne 


lightning arresters for 

‘ formance. Clean-cut 
styling Fast and eosy to in- 
stall * Beautifully styled Con- 
with 


takes 


and employs newly operates 
oped printed circuits it 
literally obsoletes all other sure 


lightning arresters 


a Pode ELECTRONICS INC 


ROCKVILLE, CONNECTICUT RT 


N.17 


copies of 
your new complete antenna booklet 


ZON- STATE 


! 

! 

! 
i 
! 
! 
' 
! 
f 
Ss 


RADiO & TELEVISION NEW 


GBO7A CASCODE 
10-METER PREAMP 


By 
CHARLES A. LOWNSBURY, JR. 
W2QKA 


F A receiver has satisfactory sta- 
| bility and selectivity but lacks sen- 
sitivity at 28 mc. and higher, a so- 
lution for the amateur is to add a 
preamplifier. If the lacks 
selectivity, resulting in bothersome 
image response, a preselector would 
be the logical choice and, by the same 
token, if receiver operation is poor on 
the higher frequencies but good on 
the lower ones, a converter might be 
used. As selectivity and stability were 
excellent, image rejection good, and 
high frequency operation good, and 
there being only a need for a little 
more sensitivity at 28 mc. in my Na- 
tional NC-125 receiver (a common 
bugaboo with commercially-made, all- 
band receivers), an r.f. amplifier was 
deemed a worthwhile investment 

It is fundamentally the same cir- 
cuit as that appearing in the ARRL’s 
“Radio Amateur’s Handbook” entitled 
“6BQ7 Preamplifiers for 50 and 144 
Me.” The circuit was revised to cover 
the 10-meter band. 

It is essentially a cascode-type am- 
plifier using the new 6BQ7A dual tri- 
ode which has recently been made 
available. This is an improved ver- 
sion of the older type 6BQ7. With the 
new type, a higher transconductance 
of 6400 micromhos, compared with 
6000 for the 6BQ7, is obtained with a 
plate current of only 9 ma. The new 
tube also retains the same low input 
capacitance, low input loading, and 
low plate-to-cathode capacitance as 
its predecessor. These features make 
the 6BQ7A especially useful in the 
direct-coupled r.f. stage of television 
receivers utilizing a driven grounded- 
grid r.f. amplifier circuit or the 
code type of circuit. Its use in such 
circuits provides a reduction in 
with resultant improved receiver sen- 
sitivity. Each of the triode units is 
effectively shielded from the other. 
Consequently, either unit will give 
stable performance when used in high 
frequency applications such as driven 
r.f. grounded-grid circuits and counter 
circuits, and the whole tube functions 
very well as a push-pull grounded- 
grid r.f. amplifier. 

Inasmuch as it is a broadband am- 
plifier, omission of C, is permissible if 
a balanced folded dipole antenna 
and 300-ohm line are used for 10 me- 
ters. Its need would become apparent 
if other types were employed, in or- 


receiver 


cas- 


noise 
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The preamplifier. built in a 
4°x2"x2%" aluminum box, 
uses few parts and can be 
powered from the receiver. 
It can also be mounted in- 
side the receiver cabinet. 


c4 C3 R2 


Although many commercially-built receivers lack sensitivity 


at 28 mc., their performance can be brought up to par with 


the lower bands with this easily-built broadband preamplifier. 


der to peak a unbal- 
anced line, etc. 

Power was 
ceiver itself 
the NC-125 
voltages. An 
of 250 v. d.c 


non-resonant 


obtained from the re- 
a socket at the rear of 
supplying all necessary 
external power supply 
should give maximum 


Schematic of the 6BQ7A preamp. 
optional with balanced feeders. 


gain, with decreasing voltage result- 
ing in decreased gain 
The entire unit is 
4"x2"x2'4" “Minibox” 
and the total 
five dollars. 
(Continued on page 


built into a 
aluminum box, 
cost should be around 


182) 


The tube has advantages over the older 6BQ7. C, is 
Alternative connections for 75-ohm coax are shown, 


OPTIONAL 


300n "| 
ANTENNA 
iwPuT 


6BQ7A 


TS! 


FoR 300n 
LINE TO 
RECEIVER 

ANTENNA 


ro INPUT 


ALTERNATIVE 
INPUT FOR 


75M COax 


100 ohm, Vo w. res 
470,000 ohm, 2 w. res. 
1000 ohm, Vy w. res 
25 wufd. midget var. cond 

c O01 wid. ceramic cond. 
7-45 pufd. ceramic trimmer cond 
1 pufd. silver mica cond 
10 t. 222 en. wound between turns of I 
—14 t. #20 tinned, %" 
(B@W “ Miniductor”™ 


~sAAARARD RZ 
— 


diam., %" long 
23007) 


42 
FOR 750 
lee RECEIVER 
inPuT 


63v 

8 6+ (150 TO 250v) 

22 t. 220 tinned 

(Baw Miniductor 
from C. end 

St. 222 dcx. wound around Ls near tap 

J Coaxtal cable 
(optional) 

7S 2-connection terminal strip 


} 6BO7TA tube 


* diam., 1%" long 
23003) tapped 3 turns 


connector, chassis type 


AN ELECTRONIC 
HOME TEMPERATURE 


CONTROL 


By HARRY W. LAWSON 


Complete amplifier. plate 
relay and bridge adjusting 
pots shown mounted. Cy- 
cler in a clear plastic tube 
is at left of chassis. The pro- 
tective cover was removed. 


An interesting application of electronics in the home. The 


unit will hold temperatures within + .2 degree Fahrenheit. 


EMPERATURE control in most 

homes today consists of simply 

turning on and off a source of heat 
in response to a mechanical room 
thermostat. This system as it stands 
has been in use for quite some num- 
ber of years despite its inadequacies. 
It is the author's purpose here to de- 
scribe a sensitive electronic tempera- 
ture control capable of being con- 
structed with a minimum of complex 
circuitry. 

Two basic reasons, there are more, 
for the use of such a unit would be 
in order here. First, the differential 
of a mechanical thermostat for a 
given setting is at best 1% to 2 de- 
grees. This, coupled with the possi- 
bility of poor location, may result in 
a total temperature swing of as much 
as 8 degrees in certain parts of the 
house. Second, a 70 degree inside 
temperature may be fine on a very 
mild day, however this same inside 
temperature is no longer satisfactory 
when outside temperatures drop to the 
freezing level or below. The first prob- 


The “averaging” unit which is installed in- 
side the home. See text for complete data. 


i 


lem may be solved by cycling the heat 
source at a high rate, while main- 
taining the same actual operating 
“on” time or duty cycle. The second 
condition may be vastly improved by 
sampling the outside temperature and 
modifying the duty cycle of the heat 
source in proportion to it. Thus in- 
side temperatures can be kept to 
within a small fraction of a degree 
for constant outside temperatures or 
actually increase a_ predetermined 
amount for each degree drop outside 

Several controls of this anticipating 
nature are available commercially.', 
2, They may be mechanical or elec- 
tronic, or a combination. The control 
to be described (Fig. 1) consists of 
an a.c. bridge circuit, a two-stage am- 
plifier, and relay. The a.c. bridge sup- 
plies a signal to the amplifier when- 
ever it is unbalanced. The phase of 
this bridge signal is determined by 
which side of bridge null the unbal- 
ance occurs. One side of balance indi- 
cates low temperature and vice 
The first two amplifier stages are rel- 
atively straightforward whereas the 
final relay stage (12AU7) operates 
with an a.c. plate and bias supply. 
This last stage is therefore a phase- 
sensitive relay. Since this relay (RL.) 
is a plate-circuit relay with light-duty 
contacts it is used only to control the 
power relay whose contacts are rated 
for the high currents to be encoun- 
tered. 

The bridge circuit in this unit de- 
serves the most attention since it is 
the error-signal producing device. Al- 
most any temperature-sensitive  re- 
sistance elements can be used in the 
bridge. However, the greater the co- 
efficient of resistance, the more sensi- 
tive will be the bridge circuit. The 
author chose to use thermistors since 
they have a very large coefficient of 
resistance compared with other mate- 


versa, 


rials (—4% per degree Centigrade at 
room temperature). Thermistors are 
also ideal from the standpoint of their 
nonlinear characteristics either side 
of 70 degrees F. The bridge is best 
built with completely variable arms to 
accommodate standard temperature- 
sensitive elements available. With the 
bridge set up as shown, two elements 
TH, and TH, are used as the inside 
sensing units. The resistance R, is the 
inside temperature control and_ is 
mounted in the same case with TH,. 
TH, is located in a different part of 
the house to provide an averaging ac- 
tion. TH, is mounted in a weather- 
proof box on the outside of the house, 
preferably the north side. The poten- 
tiometers located in the upper two 
bridge arms provide one means of ad- 
justing the inside-outside temperature 
compensation previously mentioned 
The remaining element, TH:, is part 
of the cycler which governs the “on” 
time of the heat source. The cycler is 
essentially a temperature sensitive 
element in a plastic cylinder in which 
is also mounted a small nichrome 
heater. The heat transfer from heater 
to sensing element provides the neces- 
sary time constant for 
tion. 

For a description of bridge opera- 
tion first consider a 70 degree outside 
temperature as the point at which 
no heat input is required. This 
responds to bridge balance. As the 
outside temperature drops, the antici- 
pating element TH, immediately un- 
balarces the bridge and as soon as the 
unbalance is greater than the relay 
amplifier input differential, the relay 
closes, operating the power relay. The 
power relay contacts start the heat 
source and also supply heat via the 
nichrome heating element to the ele- 
ment TH:. Since the element TH: is 
in the same bridge arm as TH, the 
rise in its temperature balances the 
bridge, again opening the relays. Upon 
cooling, the same cycle is repeated 
Since the nichrome heater supplies 
heat to the element TH; at a constant 

: time of the heat source 


rate, the “on” 
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cyclic opera- 


cor- 


is governed by initial bridge unbal- 
ance and therefore is proportional to 
the outside temperature. Under ideal 
conditions, the elements TH, and TH, 
would not be necessary. However, 
since there is always air infiltration 
and unusual loading, such as sun and 
wind, these two elements are used to 
introduce minute room temperature 
errors. Using the circuit shown, room 
temperature can be maintained within 
2 degree F. By adjusting the two re- 
sistances in the upper bridge arms, the 
outside sensing element can be made 
to exert more influence over inside 
temperatures. This results in a higher 
room temperature for every few de- 
grees drop in outside temperature, 
usually a .4 degree rise per 10 de- 
grees drop in outside temperature 
Construction of the system is rela- 
tively straightforward and simple. It 
must be remembered that such equip- 
ment is to be in operation twenty-four 
hours a day, throughout the year with 


resulting stress on components not 
found in ordinary electronic § gear. 
Therefore, good quality components 


are a necessity. The temperature sen- 
sitive elements used by the author are 
Western Electric Type 3B thermistors 
These are of the washer form and 
hence provide for ease of mounting 
(Fig. 3). Their nominal resistance at 
room temperature (70 degrees) is 30 
ohms. Regardless of the type of ele- 
ment used, low impedance is necessary 
to remove the need for shielding the 
long bridge leads, on the order of 
1000 ohms or less. Correct phasing of 
all the transformers is necessary 
proper operation, hence the 
minus signs appearing in Fig. 1 show- 
ing in-phase winding terminals. These 
connections may be checked by series 
connecting the windings concerned 
and measuring the total voltage with 
an a.c. voltmeter as shown in Fig. 2 
A sum reading will then show proper 
connections. The cycler (Fig. 4) built 
by the author consists of a 1% inch 
plastic tube mounted vertically with 
the nichrome wire wound in the form 
of a grid across the bottom opening. 


for 
plus- 


The element TH: is then mounted 
above the heater in the tube at a 
distance determined by the cycling 
rate desired. In the author's control 
unit this distance is about 3 inches. 
This will vary depending upon the 


rate of heat loss from the house. 
Setting up the system may seem to 
be complicated at first, however if it 
is done in logical order, no trouble 
should be encountered. All bridge ele- 
ments should first be connected in 
their proper positions in the bridge 
and located in an ambient tempera- 
ture of 70 degrees. The temperature 
setting resistance, R,, should be ad- 
justed to approximately ohms, the 
calibration resistance, R., to its mid- 
point. Resistance R, is then adjusted 
until the voltage as measured with an 
a.c. voltmeter between points 1 and 2 
is equal to that measured between 
points 2 and 4. R, is now set at ap- 
proximately 680 ohms and the upper 
half of the bridge is set-up by equat- 
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TO CONTROLLED ie Cy, C.—.05 fd., 600 ¥. cond. + 
CIRCUIT Cs, Co—2 ufd., 400 ». elec. cond. 
C—4 ufd., 200 ». elec. cond, 
Ty, 7 T,—Fil. trans. 6.3 +. @ 1 amp 
R,, R-—100 ohm wirewound pot Ty—Fil. trans. 6.3 v. @ 3 amps 
Ry, Ry—750 ohm wirewound pot H,—6 ohms nichrome wire (see text) 
R,—50 ohm wirewound pot RL,—117 ». relay, d.p.st. sw. 10 amp. con- 
Ry—10 ohm, 10 w. wirewound res, tacts 
R,—10 megohm, \) w. res. RL.—5000-8000 ohm relay, s.p.st. sw. (Sigma 
Rs, Ry, —470,000 ohm, 1 w. res. 4-F) 
Ry, Ru—2.4 megohm, \y w. res. F,—.5 amp fuse 
Rig —14,000 ohm, Vy w. res. Rect..-—75 ma. selensmum rectifier 
Rye —50 ohm, Vy w. res. TH,, THe, THs, THy—Western Electric Type 
Ry. 47,000 ohm, 1 ww. res. 3B thermuistors 
C,—.01 pfd., 400 ». cond. V,—12AX7 tube 
C.—.25 yufd., 400 ». cond. } 12AU7 mabe 


Fig. 1. 


ing voltages 1-5 and 5-4 using R, only 
Now, cooling either TH, or TH, will 
cause the plate circuit relay to close 
and hence the power relay. After this 
check the sensitive elements may be 
placed in their permanent locations 
Calibration of the temperature setting 
dial is best and most easily accom- 
plished when the outside temperature 
is in the neighborhood of 55 degrees 
Then with the use of an accurate 
thermometer, calibration points on 
this dial may be marked as the inside 
temperature is raised from 55 to 85 
degrees in several steps. 
(Continued on page 231) 


“Sensing” element installed out-of-doors. 
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The companion ind 


Schematic of electronic temperature 


control. Quality parts must be used. 
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Fig. 2. Circuit for checking the correct 
phasing of transformers. Series connect 
windings and measure the total voltage. 
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ONGRATULATIONS are 

this month to the pioneer short- 

wave station, PCJ (Peace, Cheer, 
Joy), now Radio Nederland, and espe- 
cially to its International Goodwill 
Ambassador of the Air, Edward Startz, 
on the occasion of the 25th anniver- 
sary of “Happy round-the- 
world broadcasts Hilversum, 
Holland 

Significantly, international — short- 
wave broadcasting originated with the 
“Happy Station.” It was over PCJ’s 
experimental short-wave transmitter 
back in 1926 that Queen Wilhelmina of 
the Netherlands spoke for the first 
time to her subjects in the Dutch East 
Indies. London's famous Big Ben was 
first heard in Australia via the Dutch 
station which carried out the relay. 
As early as 1929, some 20 different 
languages had been spoken over PCJ’s 
microphone by prominent world per- 
sonages 

PCJ boasts the only rotatipg an- 
tenna of its type in the world—an in- 
genious device on eight sets of wheels 
that slide on rails 

At the outbreak of war in 1940, the 
Dutch blew up their transmitter and 
famous antenna at Huizen rather than 
to allow equipment to fall into the 
hands of the Nazis The Gestapo 
moved in, rebuilt the station with 
forced labor, and used it to pump Ger- 
man propaganda overseas. But shortly 
before the Allied invasion of 1944, 
clever Dutch engineers sabotaged the 
antenna mechanism so that for the 
duration of the war all Nazi broad- 
casts were beamed to the North and 
South poles. No doubt the polar bears 
enjoyed excellent reception! 

When the Nazis left Holland, they 
pillaged and looted everything of value, 
including the “Happy Station’s” library 
of 5000 recordings collected from all 
over the globe for the entertainment of 
its listeners. The Germans blew up the 
station again—-but when the liberation 
came, the undaunted Dutch engineers 
rebuilt it in record time, and PCJ re- 
sumed its “Happy Station” broadcasts 
to the whole world. Through the ef- 
forts of listening friends, and others 


extended 


Station” 
from 


(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. “News” refers to newscasts in the English 
language In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol “V" following a listed frequency 
indicates “varying.” The station may operate 
either above or below the frequency given . 
means frequency is approximate 
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throughout the world, the record libra- 
ry has long built up and 
now contains from many 
lands 

For the past 
Station” 


since been 


recordings 


25 years, the “Happy 
largely through the efforts 
of its polyglot emcee, Edward Startz, 
world traveler and one of the most 
colorful of all radio personalities—has 
created good-will for Holland in the 
world at large, has promoted mu- 


tual understanding between peoples of 
all nations, and last but not least, has 
spread Happiness to all its listeners in 
the four corners of the earth! 


Radio Club Notes 
Two days of radio fellow- 
ship (“Quarenta y Ocho Horas Felices 
del Radioaficionado”) were enjoyed re- 
cently by Santander members of URE 
(Union Radioaficionados Espanoles), to 
strengthen already cordial relations 
among Santander amateurs, and to link 
last year’s First Technical Interna- 
tional Conference with the one to be 
held next year. (Diez, Spain) 
USA—Marvin E. Robbins, Indianap- 
olis, Ind., has had to resign as short- 
wave editor of the Universal Radio DX 
Club, Hayward, Calif., due to entering 
the armed services. Good luck, Marv! 


BBC Tops List 
1953 “Short-Wave Station 
Poll” conducted by the In- 


Spam 


In the 
Popularity 


PC]’s rotating antenna. The structure, 
fitted with eight sets of wheels. is elec- 
trically driven upon two circular rails. 


Edward Startz, international “Goodwill 
Ambassador of the Air.” at PC] micro- 
phone back in the early days of “Happy 
Station” broadcasting. Program is cele- 
brating 25th year on the air this month. 


- 


ternational Short-Wave Club, London, 
top spot went to the 
Service; Radio Australia was in second 
place, and third-place honors went to 
the Swiss Short-Wave Service 

Votes came from listeners in all 
parts of the world who were invited to 
write, in as few words as possible, why 
they considered their No. 1 choice to 
be their favorite station. The six top 
essays were written by Roy Patrick, 
England: Peter Batten, England; Van 
H. Ferguson, Tallahassee Florida; 
Thomas H. Zieske, Roseville, Michigan; 
Harold M. Barrowclough, Dunedin, 
New Zealand, and John Casey, Louis- 
ville, Kentucky 


BBC's Overseas 


+ 


Around the World 
(Note: Between the time this was 
compiled and when you read it, 
Stations may 
schedules; in such cases, 


some 
have changed to winter 
you may find 
schedules hour later than listed 
herein._-K. R. B.) 
Afghanistan—-Kabul Radio 
uses 9.975, 25 kw., now in English 1200- 
1215 daily, with news; on Sun. extends 
program to 1240 with popular request 
program, same on Wed. but with clas- 
sical musical request 
ner, N. J.) 
Albania—Ingelsson, Sweden, reports 
Radio Tirana, 6.945A, with news 1600- 
1620, then news in French 
(Continued on page 
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MULTI-VOLTAGE 
POWER 
SUPPLY 


By 
GLADE WILCOX 


Eng. Dept., Thord: -Meissner 
Fig. 1. Over-all view of laboratory-type power supply. It is built on a single chas- . a veep ieee 


sis measuring 7” x 17” x 3”. It uses Thordarson-Meissner T26RO00 transformer. 

upon the change in load voltage of the 
common source. When several circuits 
. : . . . are in the test set-up, with one re- 
An ingenious circuit using a TV universal power transformer. quiring a VR supply voltage in addi- 
tion to the required variable voltages, 
Voltages to 380 and currents to 200 ma. are made available. this accumulation of power supplies 

becomes absurdly bulky. 
To overcome the disadvantage of 
HE development of the universal It is constructed with end shields and utilizing several high-voltage supplies 
T power transformer for television is electrostatically shielded to keep in simple medium- and low-power cir- 
replacement has made possible a line noise from affecting the power cuits and to eliminate “haywire” con- 
compact, variable multi-voltage lab- supply load. nection of external resistors, rheo- 
oratory power supply which offers The demands of a laboratory power _ stats, filament transformers, and VR 
many advantages to the user. These supply are such that filament trans- circuits, this laboratory power sup- 
transformers are multi-tapped in the formers must be mounted on the same ply has been designed around the 
high-voltage winding and have an chassis or connected externally in Thordarson-Meissner T26R00 televi- 
adequate number of isolated heater order to obtain uncontrolled filament sion replacement transformer. The 
windings to use when it is necessary voltages. When a multi-grid tube is materials used in building this sup- 
to isolate circuits or connect them in used in a test set-up the usual labora- ply are easily obtainable from radio 
series or parallel for many television tory power supply must be augmented parts suppliers. The construction is 
heater applications. with a second or third supply in order simple and when built on the 7” x 17” 
This universal power transformer that two voltages may be controlled x 3” chassis used in this model, it can 
for television replacement is designed independently of each other. If this be mounted in a standard rack. The 
to mount in a compact space and is is not done “haywire’’ dropping resis- shielding of the transformer makes 
thus carefully engineered to provide tors and rheostats are used external- it adaptable to many more-than-aver- 
the most power per unit of space ly. Dropping resistors have the addi- age test applications inasmuch as line 
within the heat limits of good design tional disadvantage of being dependent noise and flux radiation are held to a 

minimum. 

Although the supply has the ad- 
vantage of compactness and standard 


Fig. 2. Schematic of power supply. Color 
coding indicated for the universal power 
transformer must be followed carefully. 


TOTAL CURRENT NOT 
TOEXCEED 295™a 


Lat 200ma 


»» Ro, Re—70,000 ohm, 4 w. pot 
» Co—.1 udd., 400 ». cond. 
“yy Cy, Co—30 ufd., 450 v. elec. cond. 
‘Hi—7 hy., 300 ma. smoothing choke (Thor- 
darson-Meissner T20C36) 
F.—3 amp. fuse 
S,—S.p.s.t. toggle switch 
PL,—117 ». pilot light 
T,—Power trans. 420-0-420 v., 360-0-360 »¥., 
300-0-300 v. @ 2935 ma.; 5 v. @ 3 amps.; 
5S». @ 6 amps.; 6.3 v. @ 3 amps.; 6.3 ¥. 
at 3 amps.; 6.3 v. @ 3 amps.; 6.3 v. @ 3 
amps. (Thordarson-Meissner T26RO00 TV 
replacement type) 
V.—5U4G tube 
4 4 V—5Z4 tube 
© GERE THIS 6 Dv WINONS I5 NEEDED Vs—6X5S tube 
renin cg te sym V.—VR75, VR90, VR105, or VR150 (choice 
——— of tube to be dictated by voltage desired) 
Vs, Ve, V-—6L6 or 6Y6 tube 


6.6 OR BYE 


VR 75,90,105,'50 
va 
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That Sells Your - 
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liant colors, it will make you 
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“NEW LIFE” WINDOW STREAMER 1 put 


the Westinghouse quality reputation squarely behind you! 


Gon pey Mating! 


ET-95031 


you CAN BE SURE...IF ITS 


Westinghouse 
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THAT BUILDS BIG EXTRA SERVICING PROFITS 


a ails > aaa “ 


CONVERSION AND SERVICING HANDBOOK 


It tells and shows you how to con- 
vert any model. Tells you when to 
use tuners, converters, UHF strip re- 
placement, and how! Shows how to 
solve UHF antenna and lead-in 


ord WESTINGHoY 


t 
‘conversion rs === You Get THIS TERRIFIC 3-FOOT, ‘ 


6-COLOR HEAT-MOTOR DISPLAY ‘| 


Familiar TV troubles 
appear in motion on the 
lighted screen — 
startle and stop 
sidewalk traffic. 
It’s the best 
window display 
you ever used. 


\\ 


THIS FRAMED PRICE- 
POLICY STATEMENT 


Permanent frame with acetate win- 
dow displays your standard serv- 
ice charges or store policy. Inter- 
changeable inserts provided. 


Receiving Tubes or 4 Picture Tubes. He has a Kit waiting 
for you. But hurry. This offer ends Nov. 30th. If you don’t 
know who your Westinghouse Tube Distributor is, drop 
a postcard to Dept. G-211, and we'll send you his name, 


RELIATRON TUBES. 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N.Y. 
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Follow this path 


to faster, 
more profitable 
repair service 


If you're like thousands of other 
busy Service Engineers, you can't 
afford to sacrifice profit time — 
hunting for repair parts. That's 
why it pays to have your Cen- 
tralab controls on hand when you 
need ‘em — in one of these 3 
handy Blue Shaft Control kits. 
Assortments contain exact re- 
placement values you use every 
day, in plain or switch types, for 
popular radio and TV sets! 


Kit deal B-A 
contains 22 controls (8 types) in 4 
and 1 megohm. All units C) audio 
taper. Standard full-length fluted mill 
and split-knurl shafts 


Kit deol 8-8 
newest, revised. Has 22 controls 
(15 Cy types,—1000 ohms to 5 megs) , 
plus 4 Fastatch® type Kb line switches. go> 


€ 


Handy Plastic-Paks 

of 12 controls each in 

10 fast moving assortments. You pay 
for parts only — no charge for metal 
or plastic containers, Ps 


And remember . . . switches are 
factory-attached and tested for 
immediate installation. Your 
Centralab distributor has plenty 
of Blue Shafts on hand to keep 
kits well-stocked. Order kits 
from him NOW. * Trademark 


£ 9) : 
j 
eee eee esse eee 
CENTRALAB 


A Division of Globe-Union Inc. 
910-K E, Keefe Ave., Milwaukee 1, Wis. 


Please send me Catalog 28 with complete de 
tails on Centralab Radio-TV control kits. 
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Fig. 3. Underchassis view of power supply. Layout. as shown, should be followed closely. 


rmounting length, its most outstanding 
feature is the number of voltages it 
can furnish: 50-380 volts up to 200 
ma.; 50-300 volts up to 100 ma.; 280 
volts with a 90 ma. limit; a voltage- 
regulated source of 75, 90, 105, 150 at 
35 ma. (depending on the VR tube 
used); 5 volts a.c. at 4 amps.; and 
three 6.3 volt a.c. taps should con- 
trolled voltage be unnecessary. These 
latter low voltages may be connected 
in series for higher a.c. voltage or the 
6.3 volt a.c. taps may be paralleled for 
higher current drains. Since this is all 
possible with one transformer, the re 
sulting variable-voltage laboratory 
power! supply becomes a compact as- 
sembly. 

The layout of parts and construc- 
tion of the unit can be seen in Figs. 1 
and 3 which show top and under- 
chassis views of the assembled model 
The total of parts for this sup- 
ply, based on current prices, is $45.59 
It is suggested—after considerable 
laboratory use—that the pilot light, 
PL,, shown in the 117-volt primary 
circuit, be included 

When constructing this supply, lay- 
out the parts as shown in Figs. 1 and 
3. Mount the parts, starting with the 
tube sockets, which are mounted with 
the keyways toward the chassis front 
Mount the choke and power trans- 
former last as this makes it easier to 
handle the chassis when mounting the 
smaller parts 

After the transformer is mounted, 
the color coded leads can‘ be pulled in 
place and temporarily connected to 
determine their location for cabling 
Cable the leads and proceed to cut 
them to length, strip, and solder. The 
color given in the schematic 
diagram of Fig. 2. 

When wiring the power supply, 
after the transformer leads have been 
soldered in place, wire the primary 
circuit first. The wiring may 
checked by turning on the power sup- 
ply and checking the lead bushing 
heater voltages with a low-voltage 
a.c. meter and the high voltages on 
the rectifier plate connection with a 
high-voltage a.c. meter. 

Wire the 6L6 and the 


cost 


code is 


be 


6X5 heat- 


Wire 
plugging in 


ers. the 5Z4 heater. Test by 
the tubes and seeing if 
they light. Then complete the wiring 
of the controlled high-voltage circuit 
from the 5U4G rectifier. Test this cir- 
cuit with a d.c. voltmeter. Next com- 
plete the wiring of the low-voltage un- 
controlled circuit and the VR tube, 
then test with a d.c. voltmeter 

The completed laboratory power 
supply has a calculated ripple reduc- 
tion factor of .007 at 250 ma. which 
gives it a .84 per-cent ripple this 
current rating. As this is than 
1 per-cent ripple it would appear 
be satisfactory for 
service bench use 


at 
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to 
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CHOICE CONTACT 
F PARTICULAR interest to amateurs 


is the item passed on to us by Ken 
Boord, ISW Editor. Bert Bluman of 
Israel has written Mr. Boord as follows: 

“Six young Israelis, 18 to 25 years of 
age, sailed some weeks ago from Haifa 
aboard the yacht ‘Israela,” a 32-foot 
sailing vessel equipped with an auxiliary 
15 h.p. engine, for a cruise around the 
world, via Italy, France, England, then 
south to South Africa, back to West 
Africa, across South Atlantic to Brazil, 
on to USA, south again through Panama 
Canal, and then across the Pacific. 

“Five of the group are sailors and the 
sixth is my good friend, 4X4AS, who 
until now was a radio technician at Lydda 
Airport as well as a very active ham. He 
is mostly active on 7, 14, 21 me., and 
occasionally, also on 28 mec. Though 
output is less than 30 watts, he is having 
some fine c.w. and voice QSO’s with ZS, 
W2, W8, W9, W5, VK, ZL’s, ete. 

“Since an amateur operating from a 
32-foot vessel on a round-the-globe cruise 
is a bit out of the usual, this might in- 
terest amateurs. This is not a publicity 
stunt or propaganda cruise; it is neither 
politically nor commercially sponsored. 
I know the six chaps personally. They 
have put their own savings into this out 
of pure love of adventure and because 
they read about *‘Kon-Tiki’ which caught 
their imaginations.” 

May we suggest that all hams be on 
the lookout for this call as it is bound 
to be one of the choice contacts of this 
or any other season. We know that 
4X4AS will welcome hearing from you 
fellows too. - 
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Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


I SEND YOU 
18 BIG KITS 


of Radio Television parts and equipment 
Much of your training will be actual construc- 
tion and experimentation... the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career 


You BUILD the Television set and 


the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you is 
YOURS TO KEEP 


1 invite you to A 


PR 


Television books 
Television.” 


i" 


want 
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SPRAYBERRY ACADEMY OF RADI 


Oo 
you 


RADIO - TELEVISION BOOKS 
you to have ALL the facts about 
my new 10-MONTH Radio-Television Training 
—Wwithout cost! Rush coupon for my three big Radio- 
“How to Make Money in Radio- 
PLUS my pew illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson —ALL 


FREE. No obligation an 


coupon NOW! 
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all the facts— 


NEW! NO OBLIGATION PLAN 


wal 


=” You can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit” training plan prepares you in as little as 10 months 

or even less! No monthly payment contract lo sign—thus NO RISK to you! 
This is America’s finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry. 


&k L. Sprayberr . T 
Praok Youn" Start your own profitable Radio-Television shop . . 
BSprayberry Academy 
of Radu 


_ 


Valuable Equipment Included 
With Training 

The new Sprayberry “package” plan 

includes many big kits of genuine, pro- 
fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects 
You build a powerful 6-tube 2-band 
radio set, multi-range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 


MAIL COUPON 
TODAY! 
NO OBLIGATION 


vision Traini 


3 BIG 


Name...... 


no salesman will call. Mall 


Leneanecanacnaeasenaeseasancennannaaae 


AGGIES. «oc cncccccccccvccccccsesonccesescsovesecenesousneeele 


You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 


. or accept a good pay- 


ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


Earn Extra Money While You Learn! 


All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training ‘‘package’’ unit, you receive 
extra plans and “‘Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians—and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 


111 NORTH CANAL ST. 
Dept. 25-C, Chicago 6, Il! 


FP 2200 S800 8 228888 22282828828 828288282828088288288089 


SPRAYBERRY ACADEMY OF RADIO, Dept. 25-C 
111 North Canal St., Chicago 6, tl. 


Please rush to me all information on your 10-MONTH Radio-Tele- 
Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 
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Mac's Service Shop 
(Continued from page 84) 
makes no difference if the signal gen- 


erator used has distortion in its out- 

—S Since the most important put er not. As long as the amplifier 
KESTER single step in Radio- does not introduce additional distor- 
Television Servicing is tion, the output voltage will trace out 

FLUX 7 4 CORE soldering . . . it’s just plain a reversed outline of the input volt- 
goed sense to use the best age, no matter what the shape of that 


—KESTER SOLDER . . . tell pet ence ig vio detentl i 
Key Name in Solder input Signa! 1s, and no istortion Wi 


for More Than 50 Years. be indicated.” 

“Don’t you imagine there will be 
some drawbacks to hi-fi service?” 

“I know there will be. For one 
thing, we shall be trying to please 
perfectionists. Such people are always 
tough customers. For another thing, 
many of these people will have a 
smattering of technical knowledge, 
and they will be trying to impress us 
with their knowledge by being espe- 
cially critical of our work. Out of our 
experience with the I-could-fix-it-my- 
self - if - I - just - had - the - time - 
and-the-tools people in radio and TV 
service, we know that a little know]l- 
edge can se a darned exasperating 

pore A ——— on may yin thing. 
rightw venue * Chicago 39, IIlinols “On the other hand there will be 
ee ee eee See some satisfaction in working for peo- 
ple who will know and appreciate it 
when equipment is working as it 
should. The whole thing is that we 
must prepare ourselves, both with 
knowledge and equipment, so that we 
will know when a high-fidelity sound 
- system is delivering everything of 

ON -THE which it is capable.” 

WE ARE QUICK AND CASH BUYERS sor BATTERY RECORDER “T think this is going to be fun,” 
pote mn ee agg mee ct Bl I WALKIE- RECORDALL ° diccusde-risvesce Barney said with his quick enthusi- 
a | eee gniy. be per hr. instantaneous. peremmant “praynben. asm. “I'll bet that in a short time I'l) 
SMALL OR LARGE QUANTITIES—SEND US YOUR LIST Sg wa Soee’ stase Bsa ake stile be known as Golden Ear Gallagher.” 
Limi ee with “hidden ‘mike Write tor Oetsiieg Literature. “Well, then, Golden Ear, hear this:” 
ons eaten an a. Vert @, 0. ¥. MILES REPRODUCER co INC Mac commanded. yy want you to bone 
NY up on high fidelity until you give off a 
musical Middle C every time | whop 
you on the head. You can start by re- 


S / reading Ollie Read's ‘The Recording 
and Reproduction of Sound. Follow 
NOW. se | ve MOREon TUBES: that up with ‘High Fidelity Simpli- 
fied’ by Harold D. Weiler. Then go 
INDIVIDUALLY BOXED - FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS back through our magazine files.” 

“But what shall I do with my lei- 
sure time?” Barney asked sarcasti- 
cally. 

For an answer Mac pulled out a 
bulky cardboard carton and placed it 
in Barney's lap. “There is a William- 
son amplifier in kit form. Take it 
home with you and wire it up—and I 
mean wire it right. I intend to inspect 
every solder joint in it. Then bring it 
down here and we'll run every kind 
of a test on it we can dream up. I've 
already bought a good high-fidelity 
coaxial speaker and am building an 
enclosure for it at home; so by the 
time we get ail this done we ought to 
have a pretty good knowledge of the 
subject from both the theoretical and 

practical points of view.” 
Sach tube ie rformance-proven. 25% deposit must accompany at! erders. Salance €.0.0. Ai! “a, ‘ : * = 7 
Priece 7.0.8, W.V.C. Wf remittance ie made with srder, yeu Con Geduct 200, $1.90 nandling charge Say, you are real gone on this hi- 
fi stuff, aren’t you? Barney ex- 


2281 Nostrand Ave. claimed. 
PHILLIPS TUBE CO P pm vag hee -3--PO “Yep,” Mac agreed with a teasing 
f grin, “I think it’s real crazy!” —i- 
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38 +16 6 
Motorola Galiiast Tube 21 7A485458... 


LET’S BE 


The time may not be too far off when you'll be QSO-ing the bargains you just can't beat our “Surprise” Trade-in Allowances 
Moon, Mars, and presently undiscovered planets. We wouldn't on used test and communication equipment. So get your trade-in 
know about that. But we can tell you that for down-to-earth deal cookin’ today. Wire, write, phone or use the handy coupon, 


HAMMARLUND HQ-140X Less speaker. fa | 
HALLICRAFTERS SX-71 Less speaker. Shpg. wt. 60 Ibs. Net $264.50 


Shpg. wt. 51 Ibs. Net $249.95 : NATIONAL NC-183D. Less speaker. 
oe ae Shpg. wt. 65 Ibs. Net $383.50 


rahe wet 4 . 
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JOHNSON VIKING II TRANSMITTER KIT. COLLINS 75A-3 with 3 KC 
HALLICRAFTERS S-76. Less speaker. Shpg. wt. 85 Ibs. Net $279.50 mechanical filter. Less speoker. 


US Gh SO Re Se GUNES JOHNSON VIKING II Wired and Tested. Net $337.50 Shpg. wt. 70 ths. Net $530.00 


All prices f. o. b. St. Louis * Phone CHestnut 1125 ‘ones eee 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Lewis 1, Missouri 


DC Rush “Surprise” Trade-in Offer on my 


for 


show mote and model number of new equipment desired) . 
C) Send for new 1954 Catalog 


Nome 


- RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 


Address 


City Zone. Sete 


pert e eer eww ewe eo = 
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November, 1953 


BOEING ELECTRICAL CIRCUITS 


The plate whirler, part of the new equip 
ment for making electrical circuits by an 
engraving process, used at Boeing's plant. 


Developing machine contains an alcoholic 
solution of purple dye, called “cold-top” 
enamel developing solution. Here John 
McMaster, chief of the photo template unit, 
places a plate on the rack prior to low- 
ering it into solution. The plate has a 
photographic image imprinted on surface. 


Herman Hausle holds plate which was 
etched with straight lines for test pur- 
poses. Etching machine contains a fer- 
ric chloride solution which eats away cop 
per not protected by photographic image. 
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MADE BY 
ETCHING 
PROCESS 


By IRVING PETITE 


"Printed circuit” techniques are helping to speed 


construction of vitally-needed long-range aircraft. 


RAPID and economical method of 

A making electrical circuits by a 
new copper etching process is now 

in use at Boeing’s Seattle plant. The 
process, borrowed from the radio and 
television industry—-where some man- 
ufacturers already use it--makes it 
possible for Boeing to mass-produce 
miniature electronic package assem- 
blies through photo-engraving 

Essentially three preliminary 
bring an electronic unit close to the 
final assembling 

The first step is to photograph an 
engineer’s drawing of the circuit. The 
negative used is made of a stiff viny- 
lite-base film which is not subject to 
distortion. The circuit appears on the 
black negative as transparent lines 
the exact size and shape of the circuit. 

The second step is to transfer the 
image to a copper plate, bonded on 
one side of a piece of phenolic electri- 
cal insulation board. The board is 
about 1/16” thick and the copper ve- 
neer 3/1000” thick 

The copper plate is coated with a 
light-sensitive engraver’s enamel: cold 
top. Then the plate is put into a ma- 
chine that whirls it while it is exposed 
to ruby infrared lights, thus spreading 
the enamel evenly and drying it at the 
same time. The negative is then placed 
over the plate and the two are held in 
close contact in a vacuum printing 
frame. A 95-ampere arc light throws 
a glaring blue light on the negative 
The enamel exposed through the 
transparent lines of the wiring dia- 
gram is thus hardened 


steps 


To conclude this step, the copper 
plate is put in a purple developing 
solution which washes away the un- 
hardened portions of the enamel. The 
lines of hardened enamel which re- 
main are turned purple: these lines 
constitute the wiring diagram on the 
copper plate. 

The final step is to put the plate in 
an etching tank containing a ferric- 
chloride solution, to dissolve the cop- 
per. The portion of the copper plate 
protected by purple-ename! lines Is 
preserved, and the balance of the cop- 
per plate dissolved. This leaves the 
wiring circuit in copper on the phe- 
nolic board 

Since just two to four minutes are 
required for each phase of the process 
described, it is extremely rapid 

The phenolic board has now finished 
its journey through Department 480 
photo template unit, at Boeing's Se- 
attle plant. It is next sent to the fac- 
tory where holes are drilled through 
it, as required 

Electronic devices, minia- 
ture radio tubes, condensers, and re- 
sistors, are fastened to the back of the 
board 

Pins from these devices go through 
the drilled holes and contact the cop- 
per wiring circuit on the other side 

The entire circuit is then floated in 
a solder bath, circuit side down. All 
the connections are soldered at once, 
and the complex assembly is completed 
in less time than the wiring of some 
single circuits consumes when standard 
techniques are used. —i30- 
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For opportunities 


hn 


TV 


Good-pay jobs. A business of your own. 


OpporTUNITIES FOR GOOD-PAY JOBS 
in Television are within your reach when 
you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 
you would like to start a TV Service busi- 
ness of your own. 

If you are not satisfied with the way 


your future now stacks up, see how easily 


you can change the course of your career 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 


going begging. There is a critical shortage 


of trained TV servicemen. This is your 


big opportunity. 


Easy-to-understand, 
illustrated lessons 


The entire course is di- 


vided into ten units of 
several individual les- 
sons. You study them at 
home in your spare time, 
learn 


Lesson-by-lesson you 


the theory and step-by-step procedures of 
installing TV antennas, of servicing and 
trouble-shooting TV receivers. Hundreds of 
pictures and diagrams help you understand 
the how-it-works information and the how- 
to-do-it techniques. You will be amazed how 
easily you absorb the knowledge of each les- 
son, how quickly you train yourself to become 
an experienced technician, 


* 


Experienced engineers and 
faculty prepared the course, 
~ grade your lessons 


The 


course 


RCA 


was 


Institutes 


written and 


planned by instructors 


ie with years of specialized 


experience in training men by home-study 


and resident-school methods. The course 
embodies RCA’s background of television 
=xperience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice’s training. 


Your 


accurately graded by friendly teachers who 


lessons are carefully examined and 


are interested in helping you to succeed. 


A Institutes conducts 
rk City offering day and \ 
IV Servic , 1d1o ode ; 
Radio Br ing, Adv 

Write for mw on re 


inced 


lent co 


* 


SEND FOR FREE BOOKLET 


within your reach 


See what the RCA 


Servicing Course 
offers you 


One of the leading and oldest 
Radio-Television 
training schools 


1909, RCA 
Institutes, Inc. has been 


Founded in 


in continuous operation 

for the past 44 years. Its 
wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio-television-electronics. 


RCA Institutes is licensed by the University 
of the State of New York an affiliate 
member of the American Society for Engi- 
neering Education . . . approved by the Vet- 
erans Administration ... approved by leading 


Radio-Television Service Organizations, 


It costs so little 
to gain so much 


RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum, 
You pay for the course on a pay-as-you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 


little cost to you. 


Mail the coupon 


today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 


you a general outime of the course by units. See how this 


Tech- 


rses 


RCA INSTITUTES, 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 14, N.Y. 


practical home study course trains you quickly 
Mail coupon in envelope or paste on postal card 


easily 


MAIL COUPON NOW! 


Without obligation on 


Home Study Course iv 
INC. Name 


Address 


City 


TELEVISION 


RCA INSTITUTES, INC., Home Study Dept. RN1153 
350 West Fourth Street, New York 14, N.Y. 


1y part, please send me copy of booklet “RCA InstrrruTes 


Sea vicing.” (No salesman will call.) 


(please print) 


Zone 


MONEY MAKERS! 


FOR MOBILE-RADIO SERVICE ENGINEERS! 


Provide for future expansion in this profitable 
field, with Lampkin frequency- and modula- 
tion-measuring equipment. 


For Any Number of Frequencies, 
AM or FM. The Type 105-B MFM. 


The Type 105-B Micrometer Frequency 
Meter, or MFM, measures center-frequency on 
any number of nearby transmitters, AM or FM, 

0.1 MC. to 175 MC. Performs as signal generator 
for mobile receivers, 20 MC. up. Meets FCC re- 
quirements for mobile services, with accuracy 
guaranteed better than 0.0025. Can be checked 
against WWV. Price $220.00 net. 


The Type 205 FM Modulation Meter 
for Multiple Mobile Frequencies. 
Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required 
by the FCC. Indicates 0-25 KC. deviation 


Simple to use, easy to carry. No charts or 
tables. Price $240.00 net. 


Send name ond address for literature 


LAMPKIN LABORATORIES, INC. 


MFM DIVISION 
BRADENTON, FLORIDA 


J ate: Schools, Labs, Hams! 


Cash in on your surplus 

Radio Parts & Equipment! 
We pay more—or trade for 
something ye oe eeally need 


world’s finest radio kits CASH 2:58 %% 
Write for free Brochure HARJO SALES CO. 
7 | 4109 Burbank Siva 


»* Burbank, Calif, Cable HARJO 


n 


opportunities e. 
BELL TELEPHONE LABORATORIES <} 


A career for you with one of the nation’s leaders in research 
and development in communications and military electronics. 


ELECTROMECHANICAL TECHNICIANS 


Openings require previous training at high school, 
armed service school, or technical institute level and in 
general 2 of more years of applicable industrial or 
military experience. 


ELECTRONIC TECHNICIANS DRAFTSMEN F, 


Applications particularly invited from those who 
reside within about 1000 miles of the Laboratories. 


Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Saturday. Evening interviews arranged. 


BELL TELEPHONE LABORATORIES 


WHIPPANY, N.J. (Near Morristown) WHIPPANY 8-1000, Ext. 326 
MURRAY HILL, NJ. (Near Summit) SUMMIT 6-6000, Ext. 3381 
NEW YORK, W.Y., 463 West Street, CHELSEA 3-1000, Ext. 1114 


eu eal 


Custom Building 
(Continued from page 49) 


a means of damping sound reverbera- 
tion. This is done without taking up 
any of the usable closet space. Phono- 
graph records can also be stored in 
the closet. 

It is both practical and desirable in 
as many cases as possible to recom- 
mend complete high-fidelity music sys- 
tems. Where the customer's budget 
will not allow this, why not reduce 
cost by using his old radio or the 
chassis from a straight AM or AM-FM 
set? Television, especially in the 
larger cities, has so reduced the de- 
mand for AM or AM-FM-only receiv- 
ers that in many cases they can be 
purchased at near-cost. If these chas- 
sis are combined with any of the low- 
cost record changers and TV chassis 
now available, a practical, low-cost in- 
stallation can be obtained. Many com- 
munities are not within primary range 
of either an FM or TV station. In 
many of these cases the customer's 
old radio set, if it is of good quality, 
will make a good chassis for the cus- 
tom-built unit. 


Selling Your Customers 


Now that we have discussed some of 
the cost control factors, the next thing 
to do is to acquaint your clientele with 
the fact that you are in the custom- 
building business. This can be done 
most effectively by using all available 
forms of advertising. This includes (1) 
word-of-mouth, or personal recom- 
mendations from satisfied customers, 
(2) newspaper advertising, (3) tele- 
phone solicitations, (4) postcards or 
mailing forms, and (5) when practi- 
cal, spot advertising on the local radio 
stations. 

Keep posted on new home-owners; 
be sure to make appointments, discuss 
home beautification projects and how 
a custom-built installation can help 
Show prospective clients photos and 
drawings such as the ones shown in 
this article. (Many of these photos 
can be obtained from manufacturers 
of high-fidelity home music systems if 
you explain what they are to be for.) 

If such pointers as those recom- 
mended in this article are followed 
there is no reason why custom-build- 
ing cannot be made into a full-time 
business. The field is open and is not 
likely to be saturated for a long time 
to come. — vy 
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WELLER FILTER 
SOLDERING CONDENSERS 


stock. 
50 mid. @ 25V... 19* 
50 mid. @ 50V...¢ 
3x10 mid. @ 150V 39*™* 
30-20 mid. @ 150V 


40 mid. @ 150V. 35“ 


40-40 mid. 150V 
«0. mid. 
—- Ry A. as40 80 mid. @ 150V. 


& mi. @ asov... 27™ 


fo10 @ “asov.. 020 


i 


if 


money back. 
veame $19.95 


i 


‘ mi wa ha . & 
Bet eign ouprantens 


30 mid. @ 450V. 
420-20 @ 25V.... 


_ TUBE KITS | }=m © REGENCY 
Re ee ee | Bey UHF 


only .... +222 O08, 
Ne ed a | US / converter 
JFD UHF-VHF ANTENNA = Gu $4 iridt “th: OS | vnevansnn comvenvens ous opva te on ak 


22723, 1U5, 394, ims, 174. sound and video TV sets now in use as es 
AC-OC Portable Kit: ‘ all intercarrier TY sets. $3 converter. 
x —_ ‘Ones all UME 
tor Seges Ur Converter. $31. " 

BEST BRANDS AT eFeate. © ofa uae denne ss  Oane ' - 
BEST PRicES $79.63 


RESISTOR KITS 


Insulated '/,, 1 and 2-watt assortment of most used 
values, 1.82.C. Ohmi 
etc., 100 tor ss 
==, $19.95 
REFLECTOR ity boskea 
one nen wally Packed. 
UNF Ant Bowtie Vitra-nigh o. $i. 
> Gain. Completely assembled — ready to 2.000 HL . s : a ca. > 
mount. For al! UNE channeltse—easy to 20 ea oe mi 5.00 od oe. 
stack for two or four bay. 1,000 &. . : yer AAAS . os:38 
Single Bay 
Twe Bay, complete $4.86 


~ TY Antennas 


z 
i, 
Eat 


| 


7 
iw 
2 
38 


MISCELLANEOUS BUYS 
t. «. TRANGFORMER456 Ke... . 200 
PILOT LIGH 


. 8 Ne. 47 
iusie Convmots Foe switens 
vous shen s =e te meg. Me 
with stacking bars $7.78 pees Se 
4 Bay array, with harness and « 


Flybeck 
Trensfermer 
TV Herizental 


SEND Us YOUR 
ORDER AND WE 
WILL SHIP 
FROM STOCK 


27” Conversion Kit, as above, complete 
20” Conversion Kit 
21" Conversion Hit, 
24” Conversion Kit, 
$1.50 extra per tube Gm Copvesaten i, 


Teleron TV Wave Tr : Te 
ota Witt 


ZINC BRACKETS fer deciers whe sell quality . 


Ops ier SP ES 
“ao ot STE «778 0S, weer ETS | Chimacy Mount Gor TV ond ant...........00s $1.49 


a8 DEPOSIT with order, bal. C.0.D. ALL shipments F.0.B. » OROERS LESS THAN -00—91.00 
TERMS: ABD.: CONTULAB. J my ee i eee hie tg 


NNAKIT 
se ee nena 20 ft. of Steisiess Stes! Strap with HEAVY 
eve iss 


the book that 
SAVES TV 
VOL.4 SERVICE TIME 


HOWARD W. SAMS’ 
“TELEVISION TUBE 
LOCATION GUIDE” 


Latest 
addition 

to an 
invaluable 
series of 
Tube Location 
Guides 


FIND THE TROUBLE — REPLACE ae 
WITHOUT REMOVING THE CHAS 
vi——— 


You've asked for more-—and here it is—the 
fourth volume that brings you right up-to- 
date! It's the only book that shows the posi- 
tion and function of all tubes in hundreds of 
TV sets. Helps save your servicing time. Often 
an operational check in the customer's home 

looking at the picture and listening to the 
sound—gives you the clue to the trouble 
Most often, a tube failure is the cause. This 
invaluable Guide makes trouble diagnosis 
and tube replacement quick and easy, without 
removing the chassis! Fach TV model has its 
own clear, accurate diagram. Fully indexed 
for quick reference. All new diagrams cover- 
ing 1951-1952 TV models. Handy pocket size, 
192 pages, 5'4x8',". Pays for itself on the 


first job! $700 
ORDER TGL-4. Only 


Own the Complete Library 
VOL. 3. Used daily by thou- 
sands of TV Service Technicians 
Shows location and function of 
all tubes in hundreds of 1950 
1951 TV sets. 192 pages. 5'ox 
Bl, 

ORDER TGL-3. Only $2.00 
VOL. 2. Gives tube positions and functions 
in hundreds of 1949-1950 TV sets. Helps 
solve tube failure troubles in minutes. 208 
pages, 5toxtl," 


ORDER TGL-2. Only 


VOL. 1. Covers hundreds of 1948-1949 TV 
sets made by 56 mfrs. Not duplicated in 
other volumes. 208 pages, 544x849". 


ORDER TGL-1. Only $1.50 
Carry Them ALL in Your Tube Caddy 


$2.00 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, or 
write to HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

enclosed. Send the following books: 

[_] TGt-4 ($2.00) [_] TGL-2 ($2.00) 

[_] TGL-3 ($2.00) (_] TGL-1 ($1.50) 


PERNMOcccccccvcecacceesetevese 


Address...... 


144 


' low 


SIMPLIFIED CRYSTAL 1.F. FILTER 


By WILLIAM BRUCE CAMERON, weivs 


Details on an inexpensive 200 kc. filter. Other frequencies 


can be provided by changing coil and crystal specifications. 


ITH ham 
crowded 


bands becoming more 
every day many serious 
amateurs are building their own 
receivers, or sections of them, 
but most of them are afraid to tackle 
a crystal filter. The filter 
here is cheap, simple, and 
and can readily be built by 
age ham. 
The reader 


some 


described 
effective, 
the aver- 
may wonder why 
one would want to build a crystal 
filter when they can be bought, or 
are already incorporated in good com- 
munications The reason is 
that the conventional intermediate 
frequency around 455 kilocycles is too 
for good image rejection and too 
high for good selectivity. To get both 
good image and good selec- 
tivity and still retain the crystal filter 
requires a triple conversion 
or one with a mechanical filter. 
Mechanical filters are expensive and 
triple conversion produces headaches, 
so there is a real need for a low 
quency crystal filter. 

The filter described operates on 200 
kilocycles, crystals and coils 
were available on this frequency. The 
entire assembly is mounted in a small 
aluminum box. L,, Ls, and L, are 200 
ke. slug-tuned coils taken from i.f 
transformers. L, and L. are placed as 
together as is convenient and 
isolated from them as much as 
possible. Condensers C: and C, are 
twice the value of condensers C, and 
C.. Precision values not required 
but silver micas are preferred because 
they will “stay put” 

In operation, a 200 kc. signal is fed 
into the system and L,, In, and L, 
are peaked, with C, set at minimum 
capacity. If all is well, that is the 
total job of alignment Closing C 
throws the L, circuit out of 
reducing the loading on 
bridge circuit, and 
lectivity at the expense of a slight 
loss in signal strength C, is the 
neutralizing or phasing condenser and 
should equal the crystal capacity 
when the plates are about half 
meshed, to allow adjustment for phas- 
ing out heterodynes and _ rejecting 
audio images of c. Ww. signals The 
proper capacity can be achieved by 
starting with a condenser somewhat 
larger than is required and judiciously 
removing plates until the optimum 
has been reached. A value of 25 us#fd 
should be ample in any case. After 
this has been done, bend the tip of 
one rotor plate slightly, so that it will 


any- 


receivers 


rejection 


receiver, 


fre- 


since 


close 
L, is 


are 


resonance 
the crystal 
increasing the se- 


MIXER 


ul 
a 5 
Cc? 
Ri | 


4 re 
— 


eet 
5000 ohm, 1 w. decouplir 
limited by tolerable voltage di 
100,000 ohm, \y w. decou 
»~< 150 fd. silver mica conc 
a or 300 wufd. silver mica cone 
See text 
250 wutd. midget var. cond 
° 1 pid., 400 v. cond 
» Le, Le—Slug-tuned 200 ke. if. coil 
text) 
Xtal—200 ke. 


AVC 


crystal 


Circuit diagram of 200 kc. i.f. filter. 


fully 


switch for 


short out when 
vide an “off” 
A good source for the alignment 
signal is a using the 
same crystal which will be used in the 
filter. That's all there is to th 
struction and alignment 
will perform as well as 
market, besides being easier 
than the commercial! 
permitting crystal filte: 
intermediate frequency for 
and crystals are available 
The filter is used at WS8IVJ in a 
double conversion receiver with a first 
if of 2745 ke and With cascaded 
transformers in the three 200 ke 
which follow the filter. With 
arrangement, excellent image re 
jection and selectivity are 
With the filter in broad position se 
lectivity is about all that can be 
tolerated for phone, and in the sharp 
position the bandpass is only a few 
hundred cycles for c. w. ly 


closed, to 
the filte: 


pro- 


Pierce oscillator 


con- 
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the 
to adjust 
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RETMA PILOT COURSE 

HE FIRST class in a pilot course of 

television technician training, spon- 
sored by the Radio-Electronics-Television 
Manufacturers Association, was held in 
New York City with sixty students from 
the New York area participating. 

The new course, which is designed to 
develop an industry-approved up-grading 
course for TV technicians, will be used 
in trade and vocational schools through- 
out the country. The students were se- 
lected on the basis of minimum experi- 
ence requirements and then qualified 
only after a personal interview with 
members of an Industry Advisory Com- 
mittee. Rl 
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Buy on our radically new 


NO 
INTEREST !! 


. NO CARRYING 
Time Payment Plan CHARGES !! 
Superior’s new 


Model 670-A SUP -R METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670-A includes a special 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at 


D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volts. 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms § 

test leads and operat 
ing instructions. 


CAPACITY: .00! to | Mfd. | to 50 Mfd. (Quality test for elec 


trolytics) 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 25 Megohms 

INDUCTANCE: .I5 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -6 to +18 +14 to +38 +34 to +58 

SPECIFICATIONS: 
% Tests all tubes including 4, 5, 6, 7, Octal, Lock 

in, Peanut, Bantam, Hearing Aid, Thyratron, 
Miniatures, Sub-Miniatures, Novals, Sub-minars, 
Proximity fuse types, etc 
Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because all ele 
ments are numbered according to pin-number 
n the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Mode! TV-i! as any of 
the pins may be placed in the neutral position 
when necessary 
The Model TV-!1 does not use any combination 
type sockets Instead individual sockets 
used for each type of tube. Thus it is impossible 


EXTRA SERVICE—The Mode! TV-!! may be 
used as an extremely sensitive Condenser 
Leakage Checker. A relaxation type oscil 


The Mode! 670-A comes 
housed in a rugged, 
crackile-finished steel 
cabinet complete with 


Measures 6%" x 94a" x 4" 


. > 
Superior’s new 


Model TV-11 


to damage a tube by inserting it in the wrong 
socket 

Free-moving built-in roll 
plete data for all tubes 
Newly designed Line Voltage Control compen 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts 

NOISE TEST: Phono-jack on front panel for plug 
ging in either phones or external amplifier w 
detect microphonic tubes or noise due to faulty 


elements and loose internal connections 


‘ATs 


Superior’s New Model 660-A AN AC OPERATED 


‘SIGNAL GENERATOR 


PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 
SPECIFICATIONS: 


* Generates Radio Frequencies from 100 Kil- 
ocyctes to 60 Megacycies on fundamentais 


+ 
. 


chart provides com 


* 


The mode! TV-11 oper 
ates on 105-130 Voit 60 
Cycles A.C Comes ho 4 
are im a beautiful fh 
fubbed oak cabinet com- 
plete with portable cover 
lator incorporated in this model will detect 
leakages even when the frequency is one 
per minute 


high transconductance heptede is used as 


an R.F. oscillator, mixer and amplifier 


and from 60 Megacycies to 220 Megacycies 
on powerful harmonics. « Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi-Q coils. « R.F. available separ- 
ately or modulated by the internal audio 


Medulation is effected by electron coupling 
in the mixer section thus isolating the osci! 
tator from toad changes and aflording high 
stability. « A..F. Osciiiater Cirevit: A high 
transconductance heptode connected as « 


oscillator. — Built in 400 cycle sine wave 
audio oscillator used to modulate the F.F 
signal also available separately for audice 
testing of receivers, amplifiers, hard of hear- 
je aids, ete. + R.F. Oscillator Circuit: A 


high-mu triode is used as an audio oscillator 
in @ High-C Colpitts Circuit. The eutput 
Volt je neaerty pure sine wave . 
Attenuator: A 5 step ladder type of attenu 


iets | 


over 1 


Tubes used: |—6BE6 as R.F. Oscillator 


mix- 


1—6BE6 as Audio Oscilla- 


er and amplifier. 


The Model 660-A 
complete with coaxial 
lead and instructions. 


comes 


cable test 


tor. |—6H6 as Power Rectifier. 


MODEL 670-A Total Price $28.40 | 
$7.40 down payment. Baiance $3.60 
monthly for 6 months ] 
MODEL TVv-11 Total Price $47.60 i 
$11.60 down payment ance $6.00 
monthly for 6 monthe | 
! 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B-82, 38 Murray St., New York 7, N. Y. 


I Please send me the nits checked. I a enclosing the down 
| paymer witl rder and agree to 1 th ionthlvy balance 
i ‘ he inderst« 


ther charges pr 


1 there will b arrying, 
wided I send n monthly paym 


Id I fail to 


interest MODEL 660-A Total Price $42.96 
$12.96 down payment. Balance $6.00 


monthly for 6 months 


ents 
Be to Sasther umdlesetecd é make 
when d tl ] | become 


‘ e f ' ) | enctose $ 
and payable City 


as down payment. 


immediately due Zom State Ship C.O.D. for the down payment 
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Ultrasonic U-25 
(Continued from page 83) 


Performance-wise, this new unit com- 
pares favorably with speakers costing 
considerably more. Numerous tests 
have been made to determine the char- 
acteristic acoustical response of the 
U-25 including the two discussed in 
the following paragraphs. 

1. The U-25, when driven by a 
constant-amplitude, variable-frequency 
signal generator in a anechoic cham- 
ber in which no sound was reflected by 
the chamber itself, produced a fre- 
quency response excluding the comple- 
mentary effect of reflected sound as in- 
dicated in the graph of Fig. 1, “Tests 
in Anechoic Chamber.” 

2. The U-25, when driven by the 
same signal generator and mounted in 
the corner of a normal room, enabling 
the walls, ceiling and floor to reflect 
AT N EW sound to the microphone receiver, pro- 

duces the characteristic response of a 
LOW COST unit properly mounted in accordance 
with design specifications and mount- 


ing instructions. A reduction of the 


undesirable high treble response above 
3000 cps, as well as increased bass re- 
$ sponse, may thus be achieved by em- 
ploying the walls of the room as an 


Be ts dl auxiliary baffle. 
The response, from tests conducted 
over a frequency range of 20 to 20,000 
cps, rose sharply at 55 cycles and re- 
mained at an acceptable level from 58 
to 11,000 cps. Response of various units 
tested sloped off at 45 degrees at the 
high frequency end. 
As the frequency response of the 
U-25 varies greatly according to loca- 


For inverting D.C. to A.C. ... Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address tion, the company suggests that for 
Systems, Radio Test Equipment and most small electrical optimum results the unit be mounted 
and electronic devices from D. C. Voltages in Vehicles, in a corner at ear level with the vent 
Ships, Trains, Planes and in D. C. Districts. holes inverted. —- 


Input A.C, Output attage Consumer 


Type DC Volts 60 Cycles t. x Net Price 6B97, 6BZ7 SUBSTITUTE 
2 I : = ie By IOTTIS ADAMS, JR. 
RSD” ae a5 7 30 % ANY TY service technicians are having 
“*12-RSD 1 “tT Ti0 “725 | 100 | 80.26 difficulty obtaining 6BQ7 and 6BZ7 
“32-RSD =e 2 5 i 30.2: tubes for those TV sets using the new 
ii0ORSD |. 110 25 a cascode-type tuner. A good substitute 
*2T-H8SG Se ae 25 as” for these tubes, and one requiring only 
110AT-RHE 10 | 110 325 25 56.95 minor modification, is the LZAT7. There 
have been 20 or more such substitutions 
Witire.is on ATR model for most ony application, made in sets in this area, and the first 

% Aveileble-with leather corrying handle ones installed are still functioning about 

at $1.00 additiono!—optional. four months later. This is a fringe area, 
yet there is no noticeable signal drop 
when using a 12AT7 in place of a 6BQ7. 
The conversion will work on any set on 
which pin 9 of the 6BQ7 tube socket 
and one side of the heater circuit are 
grounded. 

To make the substitution, merely tie 
pins 4 and 5 of the 12AT7 together and 
then clip off either pin 4 or 5, whichever 
one is grounded in the socket. This 


A” Battery Eliminators, DC-AC Inverters, Avie Redio Vibrators oe places both halves of the 12AT7 heater 


in parallel. The pin must be clipped off 
short enough to prevent it from going 
& ADIO 0. into the socket and causing a short in 


Zuatity P lea é Sa 1934 the heater circuit. Also, care must be 


taken in tying the pins together, or the 


Rn PAUL 1, MINNESOTA—U. S. A. glass may break. Be sure to plug the 
tube into the socket in the right way, as 
it will fit two ways after pin 4 or 5 is 


clipped off. —j- 
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Where Will You Be 


\n ELECTRO 
é Worth rancor 


ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use our Amazingly Effective 


ot FREE | 


JOB FINDING SERVI 
Ce 


This Valuable Book! 


| 
@ Tas How- TELLS HOW 
HERE IS YOUR WE GUARANTEE ie 


oun TO TRAIN AND COACH YOU AT Our Amazingly Effective 
HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE 
YOU GET Helps CIRE Students Get Better Jobs 


YOUR FCC LICENSE Here are a few recent examples of Job-Finding results: 


if you have had any practical experience GETS asa 408 
—Amateur, Army, Navy, Radio repair, A nt . Se eS ee gene ake 


or experimenting. : Harry Clare, 4537 5S. Drexel 


Mone 
omme,, 


/ 


,o our 
days after completing 


course 


Sars FIVE JOB-OFFERS FROM BROADCAST STATIONS 
f ai r ‘ ' i gre ‘ : ' 


TELLS HOW — Employers make : ; vhs erecelved 2 eters fe > ey “in the southern states, and sm 
JOB OFFERS Like These one ontY GETS CIVIL SERVICE JOB 
to Our Graduates Every Month we wh : tase Daston, Ohio. ar Junior Electronic Equipment Repair. 


i J rt Equipment Repair 
t Application i prepared for me had 


wel ho i, Sparta, Tenn 


Letter from nationally-known Airlines, “"We would also appreciate if you 4 ‘ ' ' andi is desirable posittor 

would place the following additional advertisement in your bulletin—Wonted . min Atte : a Lo 1516 Geneser ¢. Dayton, Ohte 
—Superintendent of Communications Salary $666.66 per month.” AL - 
Letter from nationally known manufacturer of high quality AM and FM trans AND In Your FCC Ticket is recognized in all radio 
mitters, "We are very much in need at the present time of radio-electronics fields as proof of your technical ability 


technicians and would appreciate any helpful suggestions that you may be 
able to offer. Sclary up to $412 per month to start.’ 


Th just fe x ' f i Q -- 
ot et at Or’ CET ALL 3 FREE/ 
ave been you! 
~~ \ t ‘y 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED Pre ew MAIL COUPONNOW ° 
IN A FEW HOURS OF STUDY WITH OUR COACHING f, - oo oe ee ee oe ee oe ee ee ee ee 
AT HOME in Spare Time. A / hs CLEVELAND INSTITUTE OF RADIO ELECTRONICS g 

Name and Address License Lessons ? — ——, Se ne OS ay —] 3, Chie 
Lee Worthy 2nd Phone 16 


how I ca tmy FCC ticket iy imum of 


¢. Send wT PRER booklet, “How to Pass PCC License 
ist Phone 20 ak me fe Sere cues SS Sen abe Geen 
Francis X. Foerch ist Phone 38 i" he: = Peapriscaseets Low 

38 Beucier Pl.. Bergenfield, N. J. 
) “- Ben H. Davis, Ist Phone 28 So sure to Wall mo cheut your Cefenisten engineering Goumen 
alka A sreseovert. Lebanon, ti! N 

rt Schoell, 2nd Phone ame 
110 West tith St., Escondido, Calif. ” 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


CARL E. SMITH, E.E., Consulting Engineer, President i See cnrtetes venes oane. .. Seine 


gt. 
1016, Dania, Fla 


Addre 


Paste on 2-cent postcard or send air mail 
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If You Want SPEAKERS 


OXFORD 


t Producer o 


Large 


World 


3911 South Michigan Avenue, Chicago 15, Illinois 


OXFORD ELECTRIC CORP. 


The Compleat Fidelity 


(Continued from page 57) 


yall mounting height for our box, 
and the distances are shown, along 
with the dimensions, in Fig. 1. Notice 
that the front panel of the speaker 
housing is slanted downward. This was 
done so that the radiation would just 
about strike the ears when the lis- 
tener is seated. 

The box is constructed of % inch 
plywood, glued, and held with screws. 
It is lined on all sides with 2 inches 
of cotton quilting—stuff you can buy 
at any dry-goods store. The cut-out 
for the speaker has a piece of % inch 
mesh hardware cloth over the open- 
ing to protect the cone. 

The box is left unpainted, since all 
but about 2 inches is inside the wall. 
The front is dressed-up with a fancy 
cloth—-suit your wife’s taste on this! 
—held by small strips of redwood or 
other suitable wood. This serves not 
only to hold the cover cloth, but con- 


Close-up of speaker baffie which is inset 
in closet wall and projects into the room. 
ceals the unpainted 2 inch lip of the 

box. 

A convenient closet allowed us to 
cut the hole in the wall of the exact 
outside dimensions of the box. It is 
held to the wall studs by lag-screws, 
so that at the low frequencies there 
are no adjacent vibrations. The whole 
wall responds nicely at 30 to 50 
cycles! (To be continued) 


AUTO RADIO SERVICE HINTS 
By JACK DARR 


ITH the summer driving season just 

a memory, auto radio technicians 
will be getting a lot of summer-weary 
receivers to repair. Most of these jobs 
will be straightforward affairs involving 
tube replacement, ete. but there is always 
the baffler to make life more interesting. 
A few such bafflers with their solutions 
are presented below. 


PHILCO MODELS CR-4 AND CR-6 


If these sets show intermittent opera- 
tion after two or three weeks of use, the 
trouble may be the antenna trimmer 
condenser, C,, riveted to the side of the 
eabinet. As this unit is in series with the 
antenna, a short at either end causes the 
set to cut out or make popping noises. 
To repair this condition, bend the con- 
nection lugs to clear the brackets, or in- 
sert extra mica between the trimmer 
blades if necessary. 

If the set is out of the car, check the 
small plastic wires to the oscillator coil. 
These may be shorting intermittently, 
due to insulation failure. 


KAISER-FRAZER SETS 


An extremely difficult case of noise in 
several Kaiser-Frazer auto radios was 
finally traced to a novel gadget located 
in the auto instrument cluster. 

This unit is called an “Instrument 
Voltage Regulator,” and resembles a 
bathtub condenser, with two large screw 
lugs on top (see diagram). The unusual 
thing about it is that when a bypass con- 
denser is placed from either lug to 


Rear of Kaiser-Frazer instrument cluster. 


ground, the noise gets much louder! To 
eliminate the noise, an ammeter noise 
suppressor condenser (.5 “fd., 200 v.) 
must be connected across the unit, from 
lug to lug. Be sure to allow enough 
clearance so that the instrument cluster 
may be replaced without jamming this 
condenser. The speedometer cable must 
be disconnected to allow the instruments 
to come out far enough for service. 
PHILCO. CHRYSLER PD-4908 AND CD-4908 
Several of these sets came into the 
shop with one or both of the 6AQ5 pow 
er tubes cracked or dead. This set is 
mounted directly under the cowl ventila- 
tor of the car. Because of the large 
number of perforations in the back of 
the radio case, a sudden shower or splash 
from a puddle causes water to strike 
these tubes, resulting in breakage of the 
glass envelope. The remedy for this is 
to cover the whole back of the set with 
tape or plastic sheeting. Plenty of ven- 
tilation will remain, due to the numerous 
perforations at the ends of the case. 
CHEVROLET 985792 AND MOPAR 600 
These sets use a compensating con- 
denser in the oscillator circuit. This 
unit, C,, 15 ssufd., is mounted directly 
behind the tuner assembly (see dia- 
gram), and resembles a tubular ceramic 
condenser covered with wax. If the set’s 
oscillator is mistracking badly, check 
this condenser. In an emergency, it may 
be replaced by an equivalent size ce- 
ramic condenser. Retuning will be nec- 
essary of course. —30-- 


Partial circuit of Chevrolet Model 985792. 
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L. H. TRENT 


A simple circuit which can be used with home-type equipment 


with an elaborated version for professional applications. 


ing from one channel! to another, but 

for tape recording or other similar 
work the operator must be reasonably 
skilled in their use. With this circuit, 
you have an automatic fader to switch 
channels and a mixer circuit in one 
small package which unskilled person- 
nel can use. To the average construc- 
tor of audio equipment, the construc- 
tion of this unit will present no prob- 
lems. With long leads on the “channel- 
cut” switch and fade controls, it is pos- 
sible to operate the unit from distances 
up to 50 feet with excellent results. 

The operating principle of the circuit 
is very simple. The rise and fall of a 
negative bias voltage across an RC cir- 
cuit is used to bias the remote cut-off 


Fine ir controls are good for chang- 


tubes to two times cut-off. As the volt- 
age across the time delay condenser 
can only rise and fall at the rate de- 
termined by the RC delay period, elec- 
tronic switching from one channel to 
the other is noiseless. 

When the “channel-cut” switch (S,, 
Figs. 1A & B) is thrown up, condenser 
C, is discharged through R, to ground. 
At the same time the exponential rise 
of the negative voltage in C, will cut 
tube V, as V:; is permitted to conduct. 
The charge and discharge time of the 
RC networks is such that it matches 
the tube currents at zero. 

If, for some reason, it is desired that 
the signals overlap as the fade is made, 
it is a simple matter to change the 
values of R, and R,, or condensers C; 


and C, can be changed. If the values 
are increased too much, there will be 
an actual dead period between the 
channels. However if the values are 
decreased too much, there will be a 
period of mixing the signals at too high 
a level with distortion as the result. 

An alternate position to the auto- 
matic fade is the manual fade. In this 
position, both channels are operated at 
low level for mixing operations, with 
each channel level controlled independ- 
ently. By operating each channel with 
a bias control, there is no critical 
length of leads to the controls or 
switches. 

The circuit of Fig. 1A is that of a 
small unit for home use, while that of 
Fig. 1B is complete for all operations. 
Fig. 1A has many uses such as con- 
necting a radio and phono to the same 
amplifier. It is even suitable for use 
with a recorder. With a few more 
parts, Fig. 1B can be built, affording 
complete flexibility of operation on any 
amplifier with which it is used. Either 
unit will contribute some gain, and the 
frequency response (about 50 kc.) is 
enough for use with a scope. —30- 


Fig. 1. (A) A simple fader circuit. (B) A more elaborate version for mixer-fader applications. Switches S. and S, are wired 
in such a way that when pots R,, and R,, are in their maximum counterclockwise position, switches S, and S, connect to S,. 
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R,, Re—3500 00 ohm, yy ». res. 
Ry-——100,000 ohm, VY, ©. res. 
Ry-—150,000 ohm, V2 w. res. 
Ry-—1000 ohm, ) w. res. 
Re—39,000 ohm, , w. res. 
R-—350,000 ohm, , w. res. 


sc 
BS 


PAN SOW 


Ry— 39,000 ohm, 1 w. res. 
Ry—10,000 ohm, 1 w. res. 

Rio, Ryy—100,000 ohm pot (“Fade”) 
Riz —6000 ohm, 2 w. res. 
Rig—25,000 ohm, V2. w. res. 

Ci, Co, Ce—.05 wfd., 600 v. cond. 
Cy, Co—.1 wfd., 600 +. cond. 


Ce—S50 pid., 25 v. elec. cond. 

Ce, C-—20/20 pid., 450 v. elec. cond. 
S,—D.p.d.t switch 

So—S.p.d.s. switch (on Ryo) 
Sy—S.p.d4t. switch (on R,,) 

V., Ve—6BAG or 6SG7 tube 
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INTERMATCHED HIGH FIDELITY 


... to assure you of HIGH FIDELITY EXACTLY AS YOU WANT IT 


Now—from RCA—comes the ideal way to 
achieve exactly what you want in high 
fidelity. You can be confident of top quality 
—every component in your system bears 
the name you kaow best in electronics. 


For extra assurance—RCA offers a broad 
selection of components—all designed for 
top performance in their class—all inter- 
matched to work together, regardless of the 
combination you choose. 

Listen to the full line of RCA Inter- 
matched high-fidelity components, look at 
the distinctive cabinet styles, and make your 
choice. You'll have a completely matched 


The superb LC-1A Speaker—the measure of 
high fidelity among professional users of sound 
—now more brilliant than ever with Acoustic 
Domes for wide-range reproduction and De- 
FLECTION VANES for wide-angle sound distri- 
bution. Intermatched for top performance with 
all other RCA components 


AO 
a 


November, 1953 


system that's right for your home and your 
taste in high fidelity. You'll have a complete 
system that you can assemble in minutes, 
with just a screwdriver. And you'll be pre- 
pared at any time to add more power or 
extra coverage—if you feel you need them— 
without mismatches at any stage. 

Hear RCA Intermatched High-Fidelity at 
your local RCA Electronics Distributor’s. 
You'll agree it’s high fidelity at its finest. 
You'll agree it’s the sensible approach to 
high fidelity. For information, for the ad- 
dress of your local distributor, mail coupon 
below. 


— 


ear | RCA Engineering Products 


¥ 


. 1 Dept. 222W, Building, 15-1, Camden, N.J. 


C1) Please send me your new, free booklet on 
RCA Intermatched high-fidelity equipment 
{) Please send me information on the new, 
complete RCA Victor high-fidelity “Vic- 
trola’’® phonographs 
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CANNON 


PLUGS CANNON 


Send for Cannon Bulletin RIC-6 
...@ Special condensed catalog 


Covers the Radio, Sound and Miniature 
Connectors that are available to you through 
Franchised Distributors, Electrical Whole- 
salers and Radio Parts Distributors. 


vee AL 


FITTINGS: For audio 


onracts 


ah OP 


(y 


instrument and related uses 
14 basic shapes. Latchlock 
Available at your Radio Parts Distributor 


—— 
TYPE $ 


\%- 

NB 
FITTINGS: For audio, TV and instrument uses 
2 to & contacts, 30a max 16 basic shapes 
Universally used in sound and allied applications. 


Pa 
TYPE  @ ] QA ZS 


FITTINGS: 3-contact oval-shaped plugs and recep 
tacles, equipped with latchlock device 
phones and related uses 


1Sa max., 
coupling 


For micro 
s0a max 


UA Gh” 
TYPE 4 


FITTINGS: 


Committee 


6 basic shapes 


Designed in cooperation with RMA 
combining all features of P, O and XL 
Gold plated contacts. Rubber relief collar 
and bushings 


Series 
45-E ) 

TYPE “ LZ 

TEST POINT JACKS: High quality phone tip 

jacks to accommodate ATMA phone tip for labora 

tory uses. Rugged nylon 

precision-made for long life. 


construction insulation 


TV CONNECTORS: 
LK” and “LKT” plugs used on tele- 


vision cameras and related equipment 


Ze: 
TYPE U op D2 


SUB-MINIATURE SERIES: Hermetic sealed, vitre 
ous insulated receptacles and Silcan insulated plugs 
for inseruments, relays, transformers and other 
sealed components, 


\,, ~~ 
a 
TYPE D e4 


4 
SUB-MINIATURE SERIES: Gold plated conracts. 
Rack-and-panel or cord disconnect for 
portable related equipment. Hermetic 


Specialized 


mounted 
radio and 
sealed if desired. 


Additional related audio and power Cannon 
connectors include Types X, XK, M1, GB and 
BP, all available through selected Cannon 
Franchised Distributors. See your classified 
telephone directory. 


Since 1915 


CANNON ELECTRIC CO., LOS ANGELES 31, CALIF. 
Factories in Los Angeles, Toronto, New Haven. Rep- 
resentatives in principal cities. Address inquiries to 
Cannon Electric Company, Department K-145, Los 
Angeles 31, California, 


152 


NEW EQUIPMENT FOR 
THE AUDIO TECHNICIAN 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 


RCA'S AUDIO PACKAGE 
The Engineering Products Depart- 
ment of Radio Corporation of Amer- 
ica has recently introduced a complete 
line of matched and “power-propor- 


tioned” high-fidelity units designed to 
enable “hi-fi” fans to build systems 
to their individual tastes. 

This new equipment will be 
keted individually to preserve the 
flexibility and freedom of choice de- 
manded by most “hi-fi” enthusiasts. 
Characteristics are carefully matched, 
however, to insure maximum per- 
formance. 

Built around the “Olson” speaker, 
the line includes a deluxe three-speed 
automatic record changer, two AM- 
FM tuners, four different high-fidelity 
amplifiers, three high-fidelity speak- 
ers (8”, 12”, and 15”), and separate 
speaker and equipment enclosures. 

The company’s elecronic parts dis- 
tributors will handle this line. 


" 


mar- 


TAPEMASTER RECORDER 

TapeMaster, Inc., 13 W. Hubbard 
St., Chicago 10, Illinois has recently 
released a new, compact professional 
model single-speed tape recorder, the 
Model HF-500. 

The new unit is completely self-con- 
tained. It has an internal amplifier 
and 6” extended-range speaker yet can 


be switched to an external amplifier 
and speaker if desired. 

The HF-500 is single-speed (7.5 
inches-per-second) and provides full 


range response from 30 to 15,000 cps. 
Signal-to-noise ratio is 50 db or better. 
Wow and flutter is .3% maximum. A 
rear-illuminated professional vu meter 
gives level indication in both 
and playback positions. 
Bulletin No. 112, describing 
Model HF-500 in detail, is 
from the company on request 


record 


the 
available 


MASCO AMPLIFIER 

Mark Simpson Mfg. Co., 32-28 Forty- 
Ninth St., Long Island City 3, N. Y. 
has announced the availability of a 
new ten-watt amplifier, “The Custom 
Ten,” which features an 8-position 
equalization switch, wide range fre- 
quency response, bass and treble com- 
pensated volume control, separate bass 
and treble tone controls, and low dis- 
tortion. 

With the equalization selector, com- 
pensation is provided for the charac- 


teristics of TV tuner, radio tuner, 
crystal phono pickup, plus magnetic 
phono pickup equalized for five differ- 
ent recording characteristics includ- 
ing the new “Orthophonic” recording 
curve. 

Frequency response of the new 
Masco unit is 20 to 20,000 cps = % 
db with 10 watts of power output at 
less than 1% harmonic distortion. The 
amplifier is housed in a compact cabi- 
net whose front panel is styled in 
black and gold. 


CRAFTSMEN SYSTEM 

The Radio Craftsmen, Inc., 4401 N. 
Ravenswood Avenue, Chicago 40, Ill. 
has entered the “audio systems” field 
with a matched home music assembly. 

All the units for a complete home- 
music system are provided in a single 
carton, complete with a changer 
mounting board, all necessary con- 
necting cables, mounting hardware, 
detailed yet simple connecting instruc- 
tions, and drawings of typical cabinets, 
including a horn-loaded corner speak- 
er cabinet. 

Included in the assembly, known as 
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35 MA—130 VOLT INSULATED RESISTORS 
SELENIUM RECTIFIER . 
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i CONDENSERS 
BURSTEIN-APPLEBEE CO. : . 
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GIBSON RADIO RULE 


Ideal for Students, Engineers, Tech- 
nicians, Amateurs, etc Makes sym- 
bols indicating tubes, meters, coils, 
transformers, relays, jacks, round, 
condensers, switches, and A con- 
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Low priced hack saw attachment that does a 
whale of a job. Cuts smoothly through wood BAKELITE KNOBS 
metol or plastic, et No gears or bearings to 
wear out; no exposed moving parts except sow 
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of hardened, heat-treated steel. Only Ix! 
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Uses standard hack saw blades 
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BUILD 15 RADIOS 


AT HOME ONY 
With the New Improved 1954 $49°% 


Progressive Radio “EDU-KIT” 


NOW INCLUDES 


SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ FREE TOOLS 
WITH KIT 


@ ABSOLUTELY 
NO KNOWL. 
EDGE OF 

RADIO NEC- 

ESSARY 


PART 
NEEDED 
@ EXCELLENT 
BACKGROUND FOR TELEVISION 


© 10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The “Edu-Kit” offers you a Home Radio Technician 
Course at a rock-bottom price. You will learn how to 
identify Radio Symbols and Diagrams; how to build ra- 
dios, using regular radio schematics; how to wire and 
solder in a professional manner. You will learn how to 
operate Receivers, Transmitters, and Audio Amplifiers. 
You will learn how to service and trouble-shoot radios 
You will learn code You will receive training for 
F.C.C. license. tn brief, you will receive a basic edu- 
cation in Radio exactly like the kind you would ex- 
pect to receive in a Radio Course costing several hun- 
dred dollars, 


THE KIT FOR EVERYONE 
it is not necessary that you have even the slightest 
background in science or radio. The “Edu-Kit" is used 
by young and old; by radio schools and clubs; by the 
Veterans’ Administration for Vocational Guidance and 
Training. Wo instructor is required. instructions are 
complete, simple and clear. You cannot make a mistake. 


PROGRESSIVE TEACHING METHOD 

The “‘Edu-Kit"’ uses the principle of “Learn by Do- 
ing.” Therefore you will build radios, perform bs, 
and conduct experiments to illustrate the principles 
which you learn. You begin by learning the function 
and theory of each of the radio parts. hen you build 
a simple radio. Gradually in a progressive manner, you 
will find yourself constructing more advanced multi-tube 
radio sets, and doing work like a professional Radio 
Technician. The “Edu-Kit" Instruction Books are ex- 
ceedingly clear in its explanations, photographs and 
diagrams. These sets operate on 105-125 V. AC-OC. 


The Progressive Radio "*EDU-KIT"’ Is Complete 

Y will receive every part necessary to build fifteen 
different radio sets. Our kits contain tubes, tube sock- 
ets, chassis, variable condensers, electrolytic condensers, 
mica condensers, per condensers, resistors, line cords, 
selenium rectifiers, tle strips. coils, hardware, tubing, 
hook-up wire, solder, ete. Tools are included, as well as 
an Electrical and Radia Tester. Complete, easy-to-follow 
instructions are provided. itn addition, the “Edu-Kit" 
now contains lessons for servicing with the Progressive 
Yignal Tracer, F.C.C. instructions, quizzes. The “‘Edu- 
Kit” is a complete radio course, down to the smallest 
detall. 


TROUBLE-SHOOTING LESSONS 

Trouble-shooting and servicing are included. You 
will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
Tracer. You receive an Etectrical and Radio Tester, 
and learn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the * Edu- 
Kit.” Our Consultation Service will help you with any 
technical problems which you may have. 


FREE EXTRAS 
@ Electrical and Radio Tester © Electric Solder- 
ing Iron @ Book on Television © Radio Trouble- 
Shooting Guide © Membership in Radio-Television 
Club © Consultation Service © Quizzes © Train- 
ing for F.C.C. License. 


ae 
MAIL TODA Your Order Shipped | 
Same Day Received 
Send me the “Edu-Kit with Money-back Guar- | 
antee—include All FREE extras. . | 
() Check or M.O. enclosed—postage prepaid 
1 C.0.D. (U. $. Only)—I will pay postage 
HH Send further information 
A.—cash orders only; send intern’t’t 
° nk. Postage Prepaid. ‘‘Edu- 
210-250 V. AC/DC $22.45 


i ae 
! PROGRESSIVE ELECTRONICS CO. 


' 497 Union Ave., Dept. RN-24, Brooklyn 11,N. ¥. 
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the Craftsmen CAl1, are: the com- 
pany’s Cl0 FM-AM tuner; the C400 
high-fidelity 10-watt amplifier; a 
three-speed record changer made to 
the company’s specifications and com- 
plete with a G-E “triple play” phono 
pickup cartridge; and a 12-inch speak- 
er system which includes a wide-angle 
dispersion, horn-loaded tweeter which 
is coaxially mounted in a 12-inch 
woofer for single-point sound distri- 
bution and easy, convenient installa- 
tions. 

For further information on this 
matched home music system, contact 
firm direct. 


SOUND ENSEMBLE 

The Regency Division of I1.D.E.A., 
7900 Pendleton Pike, Indianapolis 26, 
Indiana has introduced a new profes- 
sional, high-fidelity ensemble for the 
home which is so designed that it need 
not be housed in a cabinet unless the 
user wishes to do so. 

The set is designed to be both func- 
tional and attractive. Perforated gold 
shields house two of the three units. 
A protective glass top reveals the com- 
ponent assembly. 

The ensemble consists of three 
separate units: a preamp-equalizer, a 
power amplifier, and the power supply. 
All units are non-hygroscopic, provid- 
~~ 


— 
ing complete protection against the 
adverse effects of moisture. Each unit 
is individually calibrated and each has 
an individual response curve which is 
supplied with the ensemble. 

The company will supply full details 
on the Model 1000 upon request. 


ADMIRAL COMBINATION 

Admiral Corporation, 3800 Cortland 
St., Chicago 47, Illinois is now in- 
troducing a 20-tube AM-FM radio- 
phonograph combination for the audio 
market. 

The set features a chromium-plated 
chassis, a two-way dual speaker sys- 
tem for undistorted response to both 
high and low notes, and a special ad- 
justment to bring out all tones in vari- 
ous makes of full-fidelity records. 

The unit is available in three cabi- 
net styles: 18th Century mahogany, 
modern blonde oak, and American pro- 
vincial in maple. The twin speaker 
system consists of a 15” woofer in a 
6.7 cubic foot wood enclosure lined 
with a special sound-absorbing mate- 
rial and a smaller compression-type 
tweeter. The former gives distortion- 
free response from 3500 cycles down 
to 30 cycles while the tweeter covers 


the range from 3500 to 16,000 cps. The 
combination has independent bass and 
treble tone controls which do not in- 
teract. 

The new combination will be offered 
to the public through selected dealers 
who are familiar with the high-fidelity 
field. 


JENSEN “DUETTE” 
Jensen Manufacturing Company, 
6601 South Laramie Ave., Chicago 38, 
Ill. has introduced a compact, two- 


way reproducer which has been trade- 
named the “Duette.” 

Incorporating the important ele- 
ments of a fine, large reproducer, the 
“Duette” is designed for applications 
where space is at a premium. It meas- 
ures just 11” high, 10” deep, and 
23%.” long. It is constructed to be 
placed on a bookshelf, end table, desk, 
or table. Its two-tone pigskin plastic 
covering is accented with burnished 
copper trim. 

The “Duette” contains a_ special 
heavy-duty 8” woofer, a multicell horn 
tweeter and has impedances of 4 and 
8 ohms with a 20 watt power rating. 


BATTERY-OPERATED RECORDER 

Ectro, Inc. of Delaware, Ohio has 
recently introduced a completely port- 
able tape recorder equipped for re- 
cording, playback, erase, monitoring, 
and battery recharging. 

The “Cub Corder” is housed in a 
compact, briefcase-type carrying case 
of long-wearing, scuff-proof, leather- 
grained plastic. It weighs than 
13 pounds and comes complete with a 


less 


shoulder strap for ease of carrying. 

It is designed to record for two full 
hours. The push-button microphone is 
used to start and stop the unit, for re- 
cording and playback, thus making it 
possible to make recordings while the 
cover is closed. 
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G-E DUAL COAXIAL SPEAKER 
Model A1-400 
New approach to coaxial speaker de- 
sign—high sensitivity at low cost 
Exceptional balance between speakers 
with G-E Acoustic Balancer. Newly 
developed Pressure Equalizer ...a 
wavefront shaping plug... provides 
smooth tweeter response. 


G-E PREAMPLIFIER-CONTROL UNIT 
Model A1-200 


Combines functions of equalized pre- 
amplifier plus adjustable record com- 
pensation, program input selection, 
tone controls and volume control 
Matching unit for the “Custom 
Music’”’ amplifier. Self-powered for 
use with any installation 


G-E SPEAKER ENCLOSURE 
Model A1l-406 (6 cu. ft.) 


Attractive corner or wall cabinet in 
hand-rubbed blond or mahogany 
veneers. “Distributed port’ design 
provides full low frequency response 
Tonal range with G-E Coaxial 


so ; cum —e —) 


G-E POWER AMPLIFIER 
Model A1-300 
A medium power, compact amplifie r 
designed to provide needed speaker 
power. Essential element in the new 
General Electric “Custom Music” En- 
semble. Delivers high-fidelity per- 
formance at very low cost. 


G-E DELUXE TONE ARMS 
Al-500 (12 ) Al-501 (16") 


For home or broadcast station use. 
Compatible with the exceptional qual- 
ity of G-E cartridges. Calibrated sty- 
lus pressure adjustment 4 tw 14 
grams. They were developed to im- 
prove record reproduction in every 
installation 


FOR SUPERIOR PERFORMANCE... 
LOW COST...MINIMUM SERVICE... 
INSTALLATION ECONOMY! 


@ Through the pages of nine top consumer 
magazines...in display rooms...on FM broad- 
casts...and at shows millions are discovering 
—indicating a preference for—the unique fea- 
tures of a G-E Custom Music Ensemble. Here 
is the single package of matched high-fidelity 
equipment you need to expand your audio 
business, assure satisfied customers. Get in tune 
today with the growing popularity of custom 
audio installations...add to your net profit 
.-. with complete General Electric equipment! 

Individual components or the complete en- 
semble now available! Call a local G-E dis- 
tributor or write for information. 
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SEND FOR COMPLETE INFORMATION 


General Electric Company, Section9114 
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YEARS OF ELECTRICAL 
PROGRESS 


Le 


Speaker—40 to 15,000 cycles. Electronics Park, Syracuse, N. Y. A 


Please send me specifications and other data on the 
new G-E Custom Music Ensemble. 


May a H 
Gou can foul your conflutonce in Bo oxane siinaiabile i 

ADDRESS ; I 
STATE : . . q 
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~ View SUPER- 
ROYAL 


WITH THE 


Famous Treated Slotted Cone 
FOR LOW RESONANCE 


This exclusive Permoflux feature, 
plus New design in magnetic 
structure, utilizing heavy Alnico 
5 ring magnet, results in 
extended distortion free, low 


frequency response. 


The specially designed single 
: cone radiator reproduces 
S both high and low frequencies 
oe with exceptional clearness, 
and avoids the inherent 
See and hear the 
Super Royal a your 
High Fidelity Dealer 


distortion of coaxial 
or 2 way systems. 
a, 


in 3 sizes 
15 inch. 


For descriptive 


literature write to. 


Permofhux. CORPORATION 


4918 Grand Ave., Chicago 36, Ill. 
West Coast Plant 
236 S$. Verdugo Rd., Glendale 5, Cal 


The tape used is of a conventional 
type and size and may be played back 


over almost all makes of conventional- 


type tape recorders with speeds of 
1%”, 3%”, or 7%” per second 

For complete specifications, price, 
and sales literature write the com- 
pany direct 


CONTROL UNIT-AMPLIFIER 
Beam Instruments Corporation, 350 
Fifth Avenue, New York 1, New York 
has announced the availability of the 
new acoustical “Q.U.A.D.” control 
unit and its associated 15-watt full- 
range amplifier. 


Both units have been especially de- 
signed for the U.S. market. The Q.C 
II control unit and combined pream- 
plifier provides push-button switching 
for three separate inputs and up to 
eight preselected equalizing combina- 
tions for phonograph reproduction. It 
incorporates an “on-off” switch on the 
volume control, independent linear 
treble and bass rise and fall controls, 
also a audio harmonic filter from 
level to 50 db per ectave, continu- 
ously variable Input sensitivity is 
from 3 mv. upwards. Plug-in imped- 
ance matching units, suitable for al- 
most any input device, are available 
Distortion-free level response from 20 
to 60,000 cps is provided with attenu- 
ation above 20,000 cps. The control 
unit measures 10%” x 34%” x 6%”. 

Details on the control unit and pre- 
amplifier or the 15-watt amplifier are 
available from the company. 


PORTABLE CHANGER 

Stee lman Phonograph Corporation 
of Mount Vernon, New York has 
added an automatic changer portable 
phonograph to its line for 1954 

Known as the Model #3A6, the new 
unit features a special inverse feed- 
back circuit and an 8 watt output. It 
has two 6” speakers, a special high- 
fidelity cartridge, and dual sapphire 
needles. 

The phonograph incorporates three 
individual controls for volume, bass, 
and treble. It is housed in an espe- 
cially-engineered carrying case which 
insures good reproduction 
The sun tan fabric covering is de- 
signed to blend with any type of home 
decoration. 


acoustic 


STERECPHONIC AMPLIFIER 
Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood 38, Cal., 
recently premiered its new two-chan- 
nel, “3-D" stereophonic amplifier de- 
signed for home use. 


The Model 3D-12 provides two 12- 
watt high-fidelity channels complete 
with preamps. Common controls for 
both simplify operation. All the gen- 
erally used crossovers are present for 
both channels plus special equalization 
for the Cook “B/N” recordings. Both 
3-D or conventional monaural pro- 
grams can be reproduced from tape, 
records, or radio. 

A unique feature of this amplifier is 
the special selector knob that permits 
the operator to reverse channels for 
comparison purposes. 

The product will be distributed na- 
tionally through the company’s estab- 
lished outlets. 


"3-D" AMPLIFIER 

Livingston Electronic Corporation, 
Livingston, New Jersey is currently 
offering a twin-channel amplifier 
which has been designed specifically to 
take advantage of the many 3-D 
sound sources now available. 

The new unit consists of two com- 
plete 10-watt high-fidelity channels 
from cartridge to loudspeaker with 
three twin inputs for disc, tape, and 
binaural broadcasts. The amplifier 
contains a binaural-monaural selector 
switch and speaker reversing switch 
with separate high and low controls 
for each channel. 

It is supplied with a power supply 
on a separate chassis with the indi- 
vidual cabinets, each measuring 9%” 


* ott 2 
foot cable. 

The company will supply further de- 
tails on request 


interconnected by 


ESPEY LINE 

Espey Manufacturing Co., Inc. of 
New York is celebrating its 25th an- 
niversary in the audio field by intro- 
ducing a new line of AM-FM com- 
ponents, 

Known as the “Trophy” models, the 
line consists of the Model 100 AM-FM 
radio chassis, the Model 101 AM-FM 
tuner, the Model 200 AM-FM radio 
chassis, the Model 300 AM-FM tuner, 
the Model 400 AM-FM deluxe tuner, 
and the Model 500 deluxe audio am- 
plifier. 

All models feature the latest engi- 
neering advancements. Sylvan A. Wo- 
lin and Associates of 409 Grand Ave., 
Englewood, N. J. is the national sales 
agency for this line and will supply 
further data on request. 


AUDIO SIGNAL GENERATOR 
A new audio signal generator de- 
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signed for a wide range of service and 
laboratory applications and for use in 
the hi-fi sound field has been an- 
nounced by the Tube Department of 
Radio Corporation of America. 

Designated as the WA-44A, the new 
instrument features an extended fre- 
quency range of from 11 cps to 100 ke. 
It has a sinusoidal output which has 
less than two per-cent total harmonic 
distortion over the range from 30 to 
15,000 cps and has a maximum hum 
level of one-tenth of one per-cent of 
the rated output. The output voltage 
varies less than + 1 db over the entire 
frequency range 

The generator is a.c. operated from 
a 50-60 cycle, 105-125 volt power 
source and contains both high- and 
low-impedance output circuits. The 
high and low terminals supply a maxi- 
mum voltage of 15 volts rms. and 
2.5 volts r.m.s. respectively. The in- 
strument also incorporates a terminal 
which supplies up to six volts at line 
frequency for use in intermodulation 
tests 

The instrument measures 7 inches 
high, 10% inches wide, and 6 inches 
deep It weighs approximately 10 
pounds. 


“FLEXO-RACK" 

River Edge Industries of River Edge, 
N. J. has introduced its Model 730 
“Hi-Fi Flexo-Rack" kit which will 
provide low-cost temporary installa- 
tion facilities for audio equipment. 

The rack, of wood construction and 
secured by thumbscrews and bolts, can 
be adapted to accommodate any sys- 
tem to its best advantage. The versa- 
tility of this rack can be of help in 
deciding upon the final cabinet design 


G-E ENCLOSURE 

General Electric Company has added 
a new six-cubic foot speaker enclosure 
to its “Custom Music Ensemble” line, 
the Model A1-406 

The enclosure is designed for the 
company’s 12” dual coaxial, high- 
fidelity speaker but can also be used 


with the firm’s Models 1201A and 
1203A 12” single cone speakers. The 
cabinet is available in unfinished 
fruitwood or in hand-rubbed blonde 
oak or mahogany finishes 
Acoustically, the speaker enclosure 
permits full tone from 40 to 15,000 
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New! 


PROFESSIONAL 
AUDIO 
EQUIPMENT AT 


COST! 
THE FISHER HI-LO FILTER SYSTEM + MODEL 50-F_ 


FISHER 


Hi-Lo Filter System 


@ Here it is at last—America’s first electronic sharp cut-off Filter System. 
Suppresses turn-table rumble, record scratch and distortion, etc., with the 
absolute minimum loss of frequency response. Separate low and high fre- 
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, etc. 
No insertion loss. Uniform response 20-20,000 cycles, + 0.5 db. Self- 
powered. All-triode. Beautiful plastic cabinet. Only $29.95 


FISHER 


Preamplifier-Equalizer 


@ Now, professional record equalization facilities are within the reach 
of every record collector. THE FISHER Model 50-PR, like its big brother 
(Model 50-C) is beautifully designed and built. Only $19.95 


THE FISHER PREAMPLIFIER-EQUALIZER + MODEL 50-PR OUTSTANDING 


FEATURES 


@ Independent switches for 
low-frequency turnover and 
high frequency roll-off. @ 16 
combinations. @ Handles any 
low level magnetic pickup. © 
Hum level 60 db below 10 my 
input. @ Uniform response 
20-20,000 cycles, = 1 db. © 
Two triode stages. @ Full low 
frequency equalization. © 
Output lead any length up to 
50 feet. @ Beautiful plastic 
cabinet, etched brass control 
panel. © Completely shielded 
chassis. @ Built-in AC switch. 
Jewel indicator light. 


Write for full details 


FISHER RADIO CORP. 


39 EAST 47th STREET - N.Y. 


2 New W ‘ 
fo Cure. THOMO-nionic, distortion, 


Angle Genesee’s new chairside cabinet 
solves the space and budget conscious 
audiophile’s equipment housing problem 
to perfection! A proud piece of 
furniture ... for record player, 
tuner, pre-amp, and amplifier. 


And the new A-G corner enclosure 
makes good speakers sound better ! 
Adjustable baffles. Both in 
traditional mahogany or contem porary 
blonde oak ! See your dealer or write 
us — we'll tell you where. Get the full 
details now on these and other A-G cabinets, 
designed tor any combination of hi-fi equipment. 
Replaceable panels permit revision and 
expansion of sound system. 


107 NORRIS DRIVE, ROCHESTER 10, NEW YORK 


NEW F. M. AUDIO SYSTEM MM = SCHEMATICS— CONVERSIONS 
, nahn FOR SURPLUS GEAR 


le startlingly natural duplication of live” 


usic, Features ultra-linear fixed bias output stage, TRANSISTOR KITS 

so speaker dual baffle, basa amplification, and ex- Watking broadcasting microphone, phono broad- 
mely low hum level Guaranteed illustrated dia- casters, radio receivers built onto Hi-fi head- 
med construction data £4.50 sets. preamplifiers, phono-amplifiers, etc Send 


stamped addressed envelope for free data sheets 


TRIANGLE RADIO LABORATORY mR. E. COODMEART. P. 0. Box 1220 


RURAL ROUTE #3, RAVENNA, OHIO SSVERY OES, CAL 


MODEL ie Another First by 


CR-200 


MILLER 


TELEVISION CO. 
JOHN MILLER 
< Install in 30 seconds. “The Man Who Knows” 
Comes completely pre- 
assembled. 


SS UHF Bow-tie Corner Reflector 


A rugged antenna that comes completely pre-assembled. Install in 30 seconds 
by merely opening like a book. Broad band on all UHF channels. Especially 
effective in difficult installations. Reflector screen of 4” aluminum elements 
with aluminum channel rim. Featuring the new Miller unbreakable UHF 
molded hi-impact styrene insulator. As with Miller’s complete line of realis- 
tically priced UHF and VHF antennas, Model CR-200 is ready for immediate 
delivery with a money back guarantee. Another first from Miller _*!ST PRICE 

Television . .. the West’s pioneer producer of television antennas. $8.95 


More than 1 million ee ee ee ee er ee ee ee 
entennes built 1 WRITE FOR FREE CATALOG i 


Miller Television Co., 2840 Naomi 
since 1948 Burbank, Calif. H 


Gives complete information on Miller UHF and VHF antennas. 1 
! Write for your copy today, and name of nearest jobber. 


CATH 2 I NAME . 
dase e j ADDRESS 


| CITY & STATI 


cycles when used with the 12” dual 
coaxial speaker. It provides radiation 
of true bass and extended high fre- 
quencies over an angle of 100 degrees. 
A choice of corner location or against- 
the-wall placement is offered. The 
entire front (31%” high and 25%” 
wide) is covered with a woven lumite 
cloth. The enclosure is 18%” deep. 
Back and sides are constructed of ply- 
wood, acoustic lined. 


MODERN ENCLOSURES 

A new line of contemporary enclo- 
sures is now being introduced by Jeff 
Markell Associates, 108 W. 14th Street, 
New York 11, N. Y. 

Among the cabinets now available 
is the RC 123, a radio-phonograph and 
speaker enclosure. This modern wall 
unit successfully solves the problem 
of transmitted vibration from _ the 
speaker enclosure to the equipment 
by shock mounting the speaker en- 
closure to the wrought iron legs and 


allowing a dead air space between the 
two parts. The speaker enclosure 
has a volume of 74% cubic feet 

External dimensions of the enclo- 
sure include 43” over-all length, 43” 
height over-all, and 20” over-all width. 
The changer compartment measures 
1844” deep, 16” long, and height above 
mounting level 6” and below mount- 
ing level 4%”. The tuner-amplifier 
compartment measures 24” long, 194” 
deep, and 10%” high. The speaker en- 
closure is 39%” long, 18” deep, and 
18%” high. It is available in a wide 
variety of decorator finishes. 


NEWCOMB AMPLIFIER 

Nawcomb Audio Products Co., 6824 
Lexington Avenue, Hollywood 38, 
California is in production on a new 
25-watt amplifier, the Model E-254. 

The unit has a four channel mixer 
with three mike inputs and a phono 
input to provide maximum gain and 
versatility. Special socket knockouts 
and input contacts make conversion to 
low-impedance mike inputs compara- 
tively simple when needed. 

This particular model delivers 30 
watts maximum at less than 5% dis- 
tortion. Design center rating at 117 
volts input is a conservative 25 watts 
at less than 5% distortion. Frequency 
response is + 2 db 40 to 15,000 cps. 


—50- 
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"Colon Television” 


A special issue containing 


e 15 N.T.S.C. Monographs-— 


The National Television Systems Committee has authorized 
IRE to publish its long awaited Monographs in the January 
1954 special Color Television issue of “Proceedings of the 
I-R-E” — thus giving them industry-wide distribution for 
the first time in print. 


e 25 additional Color TV articles— 


will also appear in this issue, which brings the reader up- 
to-the-minute on the developments of Color Television. Cop- 


ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 
a complete bibliography of major historical importance. 
Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C.; and field test reports on the system’s performance. 


in “Proceedings of the I-R-E” January '54 


Available to non-members for $3.00. Extra copies toI R E 
members are $1.25. All members get one copy free! 


I R E is an organization of 33,312 member-engineers. There are 
no company memberships. Operating continuously since 1918, 
its sections meet in 78 cities. 21 specialized Professional 
Groups widen the scope of its member-services and 40 tech- 
nical committees help the industry. 


“Proceedings of the I*R°E” 


Published by 


THE INSTITUTE OF RADIO ENGINEERS 


1 East 79th Street, New York 21, N. Y. 


Please place orders before December 10th. 
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The ideal 
replacement cartridge! 


Titon 


Revolutionary 
High-Fidelity 


CERAMIC 
PICKUP 


No other pickup offers all 
these great advantages 


Only 2 models replace 89% of all 
present cartridges * Ideal for 
records of all speeds * Hundreds of 
thousands already used by leading 
manufacturers as original equip- 
ment * No preamplifier or equalizer 
needed * Unaffected by tempera- 
ture or moisture * Long life on 
shelf and in use * Wide adapt- 
ability and simple replacement ° 
High sensitivity * Wide frequency 
range * Low distortion * No hum 
pickup * Superior tracking ability 
* Proper groove fit 


Replacement Chart and Literature Available 


TITONE PLAYAL 


Spot Radio News 


(Continued from page 18) 


permit faster movement of traffic due 
to closer separation intervals. The de- 
velopment of the system, as a supple- 
mentary aid to primary radar for im- 
proving air traffic control and increas- 
ing flight safety, has been recom- 
mended by the Radio Technical Com- 
mission for Aeronautics. 

Analyzing the need for such a sys- 
tem, RTCA spokesmen pointed out 
that the complexity of air-traffic con- 
trol has increased rapidly and steadily 
in recent years, because of expanding 
defense needs and increased air traffic 
at higher altitudes, faster speeds and 
over longer distances. This condition 
created a need for a more modern sys- 
tem of air traffic control. Primary 
radar provided much of the necessary 
improvement, but meteorological dis- 
turbances can cause weakening of the 
reflected signals and a resulting loss 
of target. Since primary radar does 
not provide identification of aircraft 
in a controlled area, time-consuming 
maneuvers are necessary to establish 
the association between an aircraft 
and its blip on the radar scope. In 
operation, primary ground radar trans- 
mits pulse signals which reflect from 
aircraft as echoes. Only a small part 
of the energy of the original signal is 
reflected, however, and a very weak 
signal is returned to the ground. 


Under adverse conditions, these weak 
signals can be absorbed in the at- 
mosphere to such a degree that no 
usable reflection is received on the 
radarscope 

The secondary radar overcomes 
these shortcomings, since in this im- 
proved approach, the ground signal 
triggers the equipment in the aircraft 
which transmits a reply pulse signal 
many times stronger than an echo. In 
addition, these replies can be coded to 
provide aircraft identification. This 
permits the closer spacing of aircraft 
in the traffic pattern, by eliminating 
the need for maneuvers necessary 
with primary radar to associate each 
plane with a particular blip in the 
scope screen. 

The amplified signals from the 
radar safety beacon improve surveil- 
lance by providing continuous track- 
ing of all sizes and types of aircraft 
under all conditions of weather and 
restriction of visibility. 

At the Air Research and Develop- 
ment Command's Air Development 
Center at Rome, New York, another 
unusual radar system has _ been 
evolved. In this instance, a turntable 
radar set is featured; a_ rotating 
mount provides Air Force units with 
single site ground-controlled approach 
facilities, eliminating the necessity of 
moving radar sets from one position 
to another each time the direction of 
landing aircraft is changed due to 
wind variations. 

The turntable consists essentially of 


STATE 
California 
Florida 


Georgia 


CITY 
Fresno 
Jacksonville 
Columbus 
Evanston 


Cedar Rapids 
Des Moines 
Waterloo 


Illinois 

lowa 
Kentucky 
Massachusetts 
Michigan 


Owensboro 
Boston 
Bay City 


Jackson 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


CALL” 


WOBSt 


FREQUENCY POWER* 
CHANNEL (mec.) Vide») 
§3 282 
18.6 
26.9 
2 
33.1 
316 
50.1 
178 
282 
49 


WwdJDxXt - 100 
WMURt . 148 
WSTVt 229 
WPRO? 316 
2.95 
15 1 


for all ree ords, With replac eable l- or Mississippi 


3-mil sapphire or 2-mil osmium needle. Manchester 


New Hampshire 
Ohio 
Rhode Island 


Texas 


Steubenville 

Providence 

Sweetwater 

Wisconsin Milwaukee WMILt 572-578 
Latest Official Call Letter Assignments 

Alabama 

Idaho 


Indiana 


Birmingham 13 
Meridian 2 
Elkhart 

Boston 

Portland 

Valley City 

Portland 

Lebanon 


210-216 


Massachusetts 
Maine 

North Dakota 
Oregon 


TITONE TURNOVER 


—with unique, replaceable dual sapphire 
needle assembly. (Only needle rotates). 


$g.50 List 


Pennsylvania 
South Carolina 


Tennessee 


Spartanburg 
Knoxville 
Nashville 


Fairmont 


Tennessee 
West Virginia WdPB-TV 


Electronic Applications Division 
*ERP 


SONOTONE CORPORATION t 


Etmsford, New York 


(effective radiated power, kw.). .. =Call letters to be announced 


Temporary call letters. 
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a rectangular platform on a ring 
which is supported by rollers on a con- 
crete foundation. The platform and 
the ring can each be leveled indepen- 
dently of the other. When mounted on 
the turntable, a precision approach 
radar can be rotated through 360° in 
3% minutes, making the runway us- 
able from either direction. In the past, 
approximately a half hour was re- 
quired to move a radar set from one 
runway position to another. 

At the Armament Laboratory of the 
Air Research and Development Com- 
mand’s Wright Air Development Cen- 
ter in Dayton, another unique plane 
control method using radio signals 
has been announced. Known as the 
radio beam coupler, it permits more 
effective usage of the VOR-omnirange 
beacons and other radio tracks on 
principal airlanes of the world. With- 
out any adjustments by the pilot of 
the pitch knob, the control employs 
new signal combinations which hold 
the plane firmly at the proper glide 
angle, regardless of the changes in air- 
speed or other deflecting forces from 
lowering flaps and landing gear, or 
turbulent air 

The coupler accurately holds a 
straighter course and automatically 
compensates for wind drift, while riding 
omnirange or other beams. In fog, 
storms, or darkness, when approach- 
ing airports on the localizer beam, the 
new device promptly detects intersec- 
tion with the glide path, automatically 
shuts off altitude control, and trans- 
fers itself to the glide slope control. 
Thus, it avoids former hazards of 
overshooting the glide path, if a pilot 
fails to engage manually his glide con- 
trol promptly enough at the intersec- 
tion of the two guiding beams 

The new technique will be featured 
not only in military planes, but in 
commercial aircraft, as soon as pri- 
ority production is completed 


THE SENATE RADIO-TV Gallery is 
now undergoing an extensive remodel- 
ing job. Over $30,000 will be spent for 
a series of new studios for TV and 
radio, and expanded office and operat- 
ing facilities. Specifically, there'll be 
< new idio for TV, which will be 
about 15 py 20 feet for live shows, 
while another (about 10 by 15) will be 
available for film work. Several rooms 
will be set up for radio and teletype. 
Lines will be available for the net- 
works and linked to both the radio 
and TV studios. Alterations are ex- 
pected to be completed early next 
year. 


DROP-OUTS in applications for TV 
channels are beginning to concern the 
Commission. A parade of such actions 
has occurred recently, and it appears 
to some in Washington as if the trend 
will grow. Many are making hand- 
some profits from the shifts, with sub- 
stantial amounts of expense money 
being paid to those who agree to sur- 
render their hold on a channel 

In one instance, an applicant, who 
withdrew his request, received a 
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-PERMA-TUBE stands up... 
n-Cape Cod’s tough proving ground! 


a P.. : . > 
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WHEN REPUTATIONS RELY UPON 
DEPENDABLE PERFORMANCE ... 
PERMATUBE STANDS THE TEST * ** 


Here are the destructive forces 
that PERMA-TUBE must resist 


1. Ice and sleet storms 

2. Salt-laden rain and fog 

3. Ocean spray 

4. Gales and winds that regularly hit 70 

miles per hour 
; 5. Extremes of heat and cold 
Ry 
4 Here’s why PERMA-TUBE stands up 

ES ae under the most severe conditions 
Radio Supply Company of 1. PERMA-TUBE is STURDY .. . it’s made of 


Brockton, Massachusetts 


: over 500,000 feet of special, high-strength, J&L steel. 
ee en einie’ o" | 2. PERMA-TUBE IS CORROSION-PROOF . . . 


e Cod tnstallations—and - “ 
not a single complaint. it’s treated with vinsynite—then coated inside 
**From the records of Bill and outside with a metallic vinyl resin base. 
Perry—Cape Cod radio and ? we : 
sckeutilion taliae saad aanadon 3. PERMA-TUBE IS MECHANICALLY 
expert... over 1000 instal SOUND ... it’s the only mast with both ends of 
lations of PERMA-TUBE ‘ : 
py col MS essa. Bd ro the joint machine fitted. 


Singie mast Jauure 


. ists corrosion 
Here’s proof of how Perma Tube resist 


Section of PERMA-TUBE ofter 
500 hours salt sproy test shows 
no evidence of qesrenen: 
Strength has been retaine 
ond the chance of rust streaks 
' on owner's home is renege 

Soin ved for TV m moter Note sturdier wall thickness © 
tubing used for TV masts after Nate surdier wel 

96 hours in a salt spray 

test (A.S.T.M. Designation 

B-117-49T) to accelerate cor 

rosion. Extensive rust inside 

the mast has reduced strength 

caused rusty water to drain 

onto the owner's home. 


| ena 


PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . . . DIAMETERS . . . 


Jones & Laughlin Stee! Corporation 
495 Gateway Center, Pittsburgh 30, Pa. 


Without charge [—] Name of nearest distributor 

please send me [] Complete information on PERMA-TUBE 
Nome 

Company 


Address... 


THE NEW 


tube caddy 


_ 
» 


Only $1395" 
6-2 1S« Jilin 
Mailable 


MOST COMPLETE. 
VERSATILE 


ve even m 
money ? r the 


FOR ITSELF 


*Net to 
Other addte 
from $7 $14.95 
Write for FREE FOLD 
ER. Sold only thru 
Parts Jobbers. Slightly 
higher West of Roc 


Laas 


ucts & COMPANY 


Main steeer JENOA 


PRO 


thousand dollars as reimbursement for 
application expenses and an agree- 
ment that shortly after the station be- 
gins operation, he will be retained as 
a consultant until he has been paid a 
total of about $12,000. 

One Commission spokesman report- 
ed that officials were quite disturbed 
about these transactions, for general 
approval of these switches could de- 
prive “the public of the services 
of the better-qualified applicant, where 
the less-qualified applicant is finan- 
cially able and willing to buy off com- 
peting applicants.” 

This problem, the color situation, 
shortage of examiners, and the screen- 
ing of applicants for hearing posts, 
plus the annual vacation exits, dis- 
rupted many normal office routines at 
the Commission during the summer 
and early fall months. As a result few 
grants were issued. The late fall and 
winter months, however, should see a 
real spurt in activity and expanding 
lists of OK’s for stations: See page 160 
this issue for lists of new grants made 


and new call letter assignments issued 
as this column was being prepared 


WASHINGTON celebrated an unus- 
ual birthday a short while ago; that of 
the transistor. Five years ago, this 
mighty mite was born, and today it 
has become quite a factor in the civil 
ian world, and particularly on the 
military front 

in countless defense projects, this 
unique device has served to expedite 
equipment construction, improve per 
formance of the most involved sys 
tems, and shrink the size of complex 
gear 

To the military, the transistor ha 
been one of the most significant deve 
opments since the invention of th 
vacuum tube. Thus, on this fifth birth 
day, it was hailed and applauded in 
the Pentagon, at numerous depots 
throughout the country, and at many 
plants now engaged in _ producing 
transistorized devices for defense 

To the transistor, a roaring salute 
on this happy occasion. L.W. 


STATE, CITY STATION CHANNEL 


California 
Eureka KIEM-TV 
Salinas-Monterey KMBY-TV' 
Salinas-Monterey KSBW-TV' 
Tulare-Fresno KCOK-TV 

Colorado 
Colorado Springs KRDO-TV 

Georgia 
Columbus WDAK-TV 

Illinois 
Peoria 
Quincy 
Rockford 
Springfield 


WTVH 
WGEM.TV 
WREX-TV 
wics 
Indiana 
Evansville 


WFIE 
Louisiana 
Lake Charles 
Michigan 
Flint WTAC.-TV 
Minnesota 
Minneapolis 
St. Paul 
Mississippi 
Meridian 
Missouri 
Hannibal 
Springfield 
St. Louis 
New Mexico 
Albuquerque 
Albuquerque 
New York 
Albany 
Rochester 
Rochester 
North Carolina 
Winston-Salem 
Winston-Salem 
Oklahoma 
Oklahoma City 
Oregon 
Portland 
Pennsylvania 
Chambersburg 


KTAG 


WTCN.-TV" 
WMIN-TV" 


WTOK-TV 


KHQA-TV 
KYTV 
KSTM-TV 


KGGM.-TV 
KOAT-TV 


WROW.-TV 
WHEC.-TV’ 
WVET-TV'" 


WSJdS-TV 
WTOB-TV 


KTVQ 
KOIN-TV 
WCHA.-TV 
Tennessee 


Knoxville 
Memphis 


WTSK 

WHBOQ.-TV 

Texas 
Harlingen 


KGBS-TV 4 


of the video carrier = 1. 


NEW TV STATIONS ON THE AIR 


(As of October 25, 1953) 


The following new stations bring the lists published in previous issues up to date 


*From Station CP application. '.*.* Share time on air. The frequency 
BP + channel lower freq. limit. 
Total number of television stations now on the air: 293 (97 of which are u.h.f.) 


FREQUENCY VIDEO VIDEO 
RANGE WAVELENGTH POWER* 
(IN FT.) (IN KW.) 


174-180 
60-66 
602-608 


210-216 
174-180 


632-638 
192-198 
192-198 


204-210 
542-548 


536-542 
82-88 
662-668 


542-548 1.81 
210-216 4.65 


66-72 14.61 


RADIO & TELEVISION NEWS 


50 to 12,000 c.p.s. 


{onal nomge 
V-M 555 on: 


HIGH FIDELITY 
PHONOGRAPH 


V-M tri-o-matic ® 555 
High Fidelity Phonograph 
Todel 555-M (Mahogany) $139.95° 


Model 555-0 (Limed Oak) $144.95* 


ON MEASUREMENTS CORPORATION ~ MEW YORK 


®@ plays finest records 
with life-like 
richness... 


ry BAR GENERATOS @ offers beautiful 


; ARKER ~ : 
TAL M furniture styles! 
Cr. 
MO these features of the 
= V-M 555 wherever you 


care to plug it in 


hire needles in new Ceramic Cal 


12,000 c.ps.! e Three 5” ultra- 


1 Complete coverage fom 18 cycles to 108 
megecycles on fundamentals R 
e Kesonance 


MODEL 2 Bar generctor for TV adjustment with o gues : se sinless : —_ : 
re Dalal | } ( rone ; »-tube ( plus ck 


variable number of bars available for 
th push-pull output! e 


700 horizontal of vertical alignment roni ectifiet moplifier 7 
he ot Mahogany or Lin ik furniture finishes 


RF-AF 3. Square Wove Generator to 20 kilocycles 
a 4 Wien Bridge AF oscillotor with sine wave = ' 1 metal! e Si 
rystal Marker output from 18 cycles to 300 kilocycles : 
TV Bar $. Coystel masher ond emeiiteds contol ¥7a7 its off everything (amplifier too) 
6 Individually tuned coils I ra pisy ts . tH I 
holders that grip record grooves! Made by V-M C 


Generator 
7 Constant RF output impedance 


$55.90 8. Stepped RF attenuator 

9 Electrostatically shielded transformer 

10. Thorough shielding 

11. Colpitts RF oscillator from 300 KC to 108 
megacycies on fundamentals — up to 216 
megacycies on 2nd harmor 

12. Variable percentage of modulation 

See /t At Your Jobbers 
Write Dept. RN-11, for free Complete Catalog 


ELECTRONIC MEASUREMENTS CORP. be 


280 LAFAYETTE STREET * " NEW YORK 12. N. Y. 


EXPORT DEPARTMENT 136 LIGERTY STREET. N.Y¥.C. 6, N.Y . 
this coupon 
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Tape Editor's Notebook 


(Continued from page 47) | 

& ® With this analogy in mind, let us 
consider Fig. 3, which shows a piece 

of recorded tape on which the mag- 


netic pattern has been made visible 


The Greatest Name in TURNTABLES by covering the tape with powdered 


° ¢ . - iron in solution, with the iron particles 

For High Fidelity Record Reproduction gathering at the points of greatest 
magnetization, The first thing to ob- 

serve here is that the magnetic pat- 

Record reproduction begins with the tern is exactly at right angles to the 

turntable, and there can be no tape length. This is customary for 

compromise with turntable quality the recording and reproduction of 


, sound, although it is of course pos- 
where the best sound reproduction S hy “ F 
: 4 sible to magnetize the tape length- 
is desired. 


wise, and this is sometimes done for 
REK-0O-KUT has long been famous special applications, such as synchro- 
for outstanding dise recording | nization signals 

equipment and this specialized skill has | _ However, our interest is in th 

contributed immeasurably to making vertical pattern; a simplified ve rsion 

airs of a magnetized tape appears in Fig 
REK-O-KUT turntables the accepted - 

‘ : 7A, with its corresponding waveform 

quality standard among professionals 


, 2 shown in Fig. 7B. This appears to be 
and music lovers alike. a constant sine-wave tone with a full 


Model T-12H : | cycle described between points A and 
REK-O-KUT turntables are available in B. and B and C 
two- and three-speed models priced from $99.50 Now let us suppose that it is neces- 
at leading Dealer-Distributors. sary to splice between points X and Y 
Since we are splicing diagonally we 
Write for Descriptive Literature. cannot make cuts precisely at those 
points, but instead will be cutting in 
REK-O-KUT co. each case, on a line which runs at 
about a 45-degree angle from the de- 
sired point. When we join these two 
sections, we obtain a magnetic pat 
ste ; tern like that shown at Fig. 5A, ir 
> which the striations at the two ends 
SPEAKER RECONING Look, Old Radio Vibrators do not coincide. Thus we conclude 
Complete line Cones, Spiders, Rings Repaired that the two ends are out~ f[-phase 
and Voice Coils. Custom Built Voice | | T 25 h This is illustrated graphically in Fig 
oe ow prices Ys rite for Parts a eac 5B. where the dotted lines of the twe 
Ast and Reconing information 7 
30 Day Guarantee curves show the waveform before the 
WESTERN ELECTRONICS CO. RADIO PRODUCTS SERVICE 
3164 West Colfax Denver 4, Colo. P. ©. Box 591 SPRINGFIELD, OHIO 


38-038 Queens Boulevard, Long Island City 1, New York 


tape was cut, while the solid lines 
show a flattening of the curve, repre- 
senting a level drop due to the “fad- 
ing” effect of the narrowing of the 


Brand New STANDARD tape. As expected, the two curves are 


out-of-phase and their sum will not 


BRAND produce a sine-wave resultant Phe 
exact nature of the sound produced 
SURPLUS WARRANTY = one 2 7 


in area will depend upon the 
angle of the cut, tape speed, the nature 
of the recorded sound and other fac- 
tors, but in any case it will be an un- 


183G6T ... . 6AC? . rie pa 6SN7GT 198666 . desirable effect, and so must be elimi- 
OS saseue. SO eee é 68 » 1978 ’ nated. 

TRS. ‘ 6AKS ... ‘ ‘ 6V6GT . 25B96GT . The method of correcting this con- 
ee ones ee S re ys ane —" . dition is one well-known to all ex- 
Be ag oe... ’ Ke i 6xsGT ... . 35cs .. } perimenters: simply “cut and try.” 
1uU4 ta a Pe . sie 12AT6 i 35L6GT .. . temove a very narrow sliver of tape 
=< I tes oa tenes tenee oe a na . ty . | from either end at the splice, rejoin 
3956T ... .  Rajteed a 12AU7 ... .5S SOBS..... . and listen. It may be necessary to 
354 enh | aoa y 12846... . RS > do this several times before a satis- 
3v4 . 6Bcs .. ‘ . 12BE6 , SOL6GT .. . factory splice is produced It should 


ea . Sg 12BH7 . aa ‘gy a ae vt ae . 
sy3cT... 666 1. 198N76T 49 also be remembered that this trick 


will only work on a steady tone. If it 
More than 400 types in stock, include all your needs when ordering. poke a pagel ceag 


should be attempted on, say, a solo 
Orders less thon $10.00—add $1.00 service charge. Terms: 25% with order, bolance C.0.D. 


clarinet in a diminuendo or crescendo 
All prices subject to change without notice. F.O.B. New York City. passage, it will be almost impossible 


to perform a perfectly soundless splice 


because there is the additional prob- 
es lem of a jump in level due to an in- 
terruption in the slope of the fade 


120 LIBERTY ST., NEW YORK 6, N. Y. The effect of an out-of-phase square 


splice is quite different, as shown at 
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Fig. 6. Instead of an “area of con- 
fusion,” we have simply a momentary 
“skip.” It is somewhat easier to get 
this splice in phase and the results 
are perhaps more accurate. 

Thus the type of splice to use de- 
pends upon the given set of conditions. 
Generally, the diagonal splice is pref- 
erable simply because it is stronger. 
But when the diagonal won't work, 
the square one often will. 

The “area of confusion” as noted 
may sometimes be used to advantage 
for special effects. By cutting the 
tape at a very slight angle with scis- 
sors, and thus spreading the splice out 
over several inches, it is possible to 
create the effect of a cross-fade. The 
end of one tape actually fades out as 
the beginning of the other fades in. 
This is more striking at the lower 
tape speeds, as it can be spread out 
over a greater period of time for the 
same splice length. Thus a splice four 
inches in length recorded at 3% ips 
would produce a very pleasing cross- 
fade of over one second’s duration. But 
at the higher speeds this trick is sel- 
dom worthwhile. 

Next month we shall begin some 
actual practice in editing techniques 
with hints on professional tricks. 

(To be continued) 


NEW AES OFFICERS 

HE Audio Engineering Society recently 

announced its new slate of officers for 
1954. They are: President, Jerry B. 
Minter; Executive Vice-President, Albert 
A. Pulley; Central Vice-President, Robert 
C. Moyer; Western Vice-President, Boyd 
McKnight; Secretary, C. J. LeBel; Treas- 
urer, Ralph A. Schlegel; Governors, 
Richard H. Ranger, Lawrence J. Scully 
and Walter O. Stanton. ~~ 


COL. CROSHER NAMED 
OLONEL KENNETH R. CROSHER, 


USAF, deputy special assistant to the 
Chief of Staff for Reserve Forces, has 
been elected chairman of the MARS Ad- 
visory Committee for a one-year term. 
He succeeds Col. William D. Hamlin, 
Signal Corps, Chief of the Army Com- 
munications Service Division, who re- 
mains as a member of the committee. 

Elected to serve with Col. Crosher, 
as vice-chairman, was Lt. Col. Frank 
Chilton, Signal Corps. Both of the 
newly-elected officers hold amateur li- 
censes and are active in the MARS 
program. - 


(Left) Col. Kenneth R. Crosher, USAF, new 
chairman of the MARS Advisory Commit- 
tee and (right) Lt. Col. Frank Chilton. Sig- 
nal Corps, vice-chairman of the committee. 
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negative side, also serving as the ref- 
erence for the positive regulator. Un- 
fortunately, no manufacturers seem 
interested in making a line of trans- 
formers with double (separate) plate 
supply windings, for dual regulator 
systems, so that recourse was had to 
the use of two very small conventional 
ones. 

The 12B4 makes a very fine regula- 
tor series tube, for light duty work, 
since it is roughly a quarter-size ver- 
sion of the 6AS7, it being able to pass 
quite high currents at very low volt- 
ages; the zero-bias current at a plate 
voltage of 100 volts is about 180 ma. 
which is very good for a tube with a 
4 watt heater. The cathode current 
maximum rating is presumed to bear 
the same (4:1) relationship to that of 
the 6AS7 (240 ma.) as does the heater 
power and plate dissipation ratings. 
Since the maximum plate dissipation 
is 6 watts, then the tube can stand a 
drop of 100 volts while it is passing 
a steady 60 ma., and it does not have 
to go to zero bias to do it 

The 12BY7 was used in place of the 
usual, and more appropriate, 6AK5 
since it is roughly half the price and 
its extra heater power was, in this 
case, of no importance. It does a very 
good job. (It is excellent for such 
devices as square-wave generators and 
oscilloscope deflection amplifiers) 

In matters of power supplies 
transformers for preamplifiers the 
writer is debating a switch, for the 
better quality work, from the ordinary 
E-I cored transformer to the use of 
toroidal power transformers. The ex- 
ternal fields from the ordinary trans- 
former are just too much for mag- 
netic pickups, and if you just have 
to mount the two in the same cabinet, 
without spending a fortune for wood- 
work and putting up with oversize 
cabinetry, then you have a hum prob- 
lem. (No data is at hand as to the 
merits of the “low flux density, for 
preamplifiers” transformers made com- 
mercially for some time) 

Recent experiences with (hand- 
wound) toroidal power transformers 
for 400-cycle service have led to the 
writer’s current intention to try re- 
peating the experiment at 60 cps, even 
though the amount of iron and the 
number of turns will be larger than 
was the case at the higher frequency. 
A fairly large iron structure and a 
somewhat onerous number of turns- 
per-volt will be needed, but the results 
should justify the pains. Due to the 
very low leakage inductance and to 
the generous wire sizes used, the 400 
cps transformers had superior regula- 
tion and very low temperature rise. 
Even with the great advances in com- 
pact construction of 400 cps equip- 
ment which have lately been made, 
these transformers were not unduly 
large and heavy, although they were 
hardly subminiature. There was no 


and 


appreciable external field, and it was 
this feature that saved a great deal 
of trouble with hum pickup. 

Performance of the preamplifier of 
Figs. 1, 2, 3 was, as to frequency, 1 
db down at 20 cps and 30 kc., limited 
at both ends by the transformer (al- 
though it is a good one) Lesser 
limitations, the ones one would en- 
counter without the transformer, are, 
at the low end, the coupling condens- 
ers at input and output, and, at the 
high end, the inevitable capacitances 
to ground. 

Maximum output voltage was 
“rated” at 20 volts r.m.s. from 20 cps 
to 20,000 cps, although it will actually 
do better than this. 

In discussing the question of hum 
it should be noted that the trans- 
formers and rectifiers are on 
chassis and the amplifier and regula 
tors on the other, there being also, a 
d.c. heater supply filtered to about 5% 
ripple. The final hum at the output 
of the amplifier, after a voltage gain 
of 600 from the pickup was 3 mv 
or 5 microvolts referred to the input 
transformer primary. This is mainly 
60 cps and, of course, a little noise 
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TRANSISTOR OSCILLATOR 
By LOUIS CARCANO 

SIMPLE transistor oscillator circuit 

is shown in the accompanying dia- 
gram. The constants given are for oper- 
ation at approximately 1 ke. The wave- 
form is excellent. 

Resistor R, determines the emitter 
current, hence the collector current. If 
the oscillator output is heavily loaded, R 
will have to be made a lower value than 
that specified. If it is lightly loaded, the 
value can be made higher. 

Resistor R, is used to limit the reverse 
collector current which flows when the 
collector end of the tuned circuit swings 
positive. If its value is too low, flat-tops 
appear on the positive peak of the wave. 
If the value is too high, oscillation stops. 
The waveform is better at high values. 
The value of R. depends on the load and 
on the “Q” of the coil. Use from 10,000 
to 20,000 ohms with a high-“Q” toroid 
coil and from 0 to 1000 ohms with a 
low-“Q” choke. 

The battery voltage is not critical. The 
drain is about .1 ma. with the values 
shown. The peak output voltage is about 
equal to the collector battery voltage. 

A erystal diode, with its “anode” po- 
larized toward the collector, can be used 
to replace R, but its performance is just 
about on a par with the resistor. 

Operation is class C. 
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Oscillator using “p-n-p” junction transistor. 
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Electronorgan 
(Continued from page 64) 


socket and close the switch for about 
three seconds. The lamp will light 
brilliantly. When the switch is opened 
note that the two electrodes of the 
lamp are evenly illuminated and-that 
the scope shows a clipped sine wave 
with good, flat Note several 
times the difference between the elec- 
trode illumination and the screen pat- 
tern before and after a lamp has been 
flashed. This will indicate how they 
should look. The flashing ages the 
lamps artificially and keeps them from 
changing characteristics after a time 
in use. Do not flash the lamps too 
long as this will destroy their charac- 
teristics or burn them out completely 
A dot of red nail polish is placed atop 
each lamp after aging to distinguish 
it from an untreated lamp 


tops 


The lamps may now be installed in 
their sockets on the generator chassis 
Connect the synchronizing links by 
winding 1 turn of No. 28 copper wire 
around each lamp, twisting tightly to 
hold in place, and connecting one end 
to the appropriate tube plate. Leave 
a little slack to avoid strain and 
allow removal of the lamp if neces- 
solder to clinch the 
twist which holds the loop in place on 
the bulb. After tuning, a small amount 
of coil cement or Duco cement may be 
used for the purpose 


sary. Do not use 


The chassis can be connected indi 
vidually to the power supply and 
tuned, but it is much better practice 
to connect them all to the supply since 
that will stabilize the power voltages 
to their final values 

The tuning 
oscilloscope and a 


procedure requires an 
stable audio genera- 
tor as well as a standard such as a 
well-tuned piano or other musical in- 
strument which is in tune. In a pinch 
a good-quality harmonica can be used 
after making a test with a good musi- 
cal instrument to see that the har- 
monica is in tune. For this purpose the 
standard need not be in perfect tune 
as long as it is well within about a 
quarter-tone of true pitch. A pair of 
headphones or a handy test amplifier 
is also a necessity. The primary ne- 
cessity, however, is a large supply of 
condensers ranging in value from 500 
uufd. to .05 ufd. If a set of condenser 
decades covering this range can be 
obtained much time will be saved, for 
this is strictly a cut-and-try process. 
Except for the condensers used to tune 
the master oscillators, 200-volt ratings 
are sufficient and age or condition not 
important. 

Begin with any of the master oscil- 
lators. Connect the oscilloscope, audio 
generator, and headphones as _ indi- 
cated in Fig. 8A, with oscilloscope 
ground to the generator chassis and 
the high end of the vertical input on 
pin 7 of SO, through SO, (pin 8 on 
the C chassis). If the circuit is oscil- 
lating some kind of a pattern should 
show up on the screen; if not, reverse 
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Fingertip Stay-put Control 


Stomiess Steel Tube Arms 
Niche! Stee! Tension Springs 
Vented Aluminum Shade 
Rad: 45 inches 
Weight 4 Lbs 
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CONSUMERS: Ask for LUXO LAMP 
at your nearest decier's 
DEALERS & JOBBERS 
Line up with LUXO LAMP. 
Write Today! 
REPRESENTATIVES Si 
Territories still open ras 


vice 0) aig 
LUXO LAMP CORPORATION igh 


290 MADISON AVE. NEW YORK 17,.N.Y 


Laporatoey 


there must 
Sain: ell 
be a reason 


QUIETROLE 


TRADE MARK REG. U.S. PAT. OFF 
is being 


SOLD!* 


More Servicemen are 
finding that only 
QUIETROLE, the origi- 
nal, non - conductive, 
non-inflammable Lubri 
Cleaner will assure 
positive quietness to 
noisy TV and radio 
controls and switches 
it does so much, yet, 
costs so little. 


manufactured by 


QUIETROLE 


COMPANY 


Spartanburg, South Carolina 
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the tuning transformer secondary con- 
nections. The frequency of oscillation 
will be very high 

In the explanation to follow, let us 
assume that the G chassis is being 
tuned. The first object is to select a 
value for C,, Fig. 6, which will tune 
the master oscillator to G (3136 cps) 
with C, at about half mesh The 
standard—-piano, et¢ is used for the 
purpose but this is too high a fre- 
quency to compare by ear directly. 
We therefore proceed in these steps 

l. Select the second G above mid- 
dle C on the piano or other standard 
and tune the audio generator to it by 
ear. Note the generator setting 

2. By trial connections, using clips 
(Mueller double clips are excellent for 
the purpose) find the condenser value 
which will produce from the maste1 
oscillator a frequency which, when 
fed to the vertical scope plates, will 

a Lissajous pattern with four 

vertical waves for one horizontal wave 
at any setting of C,. The frequency 
will then be four times that of the 
standard. The pattern will look some- 
thing like that of Fig. 9. The setting 
of the audio generator may have to 
be varied several times to find how 
the trend is going with various con- 
denser values When the value is 
close, recheck the test generator set- 
ting with the standard and try to find 
the value which will give the figure 
of Fig. 9 with C: at about mid-range. 

3. Check the correctness of the final 
value by setting C: at minimum ¢Ca- 
pacitance, adjusting the test generator! 
for the pattern, and seeing that the 
test generator tone is_ noticeably 
higher than the G. Then set C:; to 
maximum capacitance, reset the test 
generator for the Lissajous figure, and 
see that its tone is noticeably lower 
than G. The master oscillator is now 
tuned to G, with a reasonable range 
of adjustment with C 

The values of capacitance are quite 
critical and it may often be necessary 
to use two or even three condensers in 
parallel. It is advisable to have on 
hand a good supply of 50-us#fd., 100- 
eefd., and 200-sefd. tubular ceramics 
for trimming purposes. Inexpensive 
ones can be bought in packages of five 
in the Centralab brand 

Next tune the first neon divider. 
The procedure is the same, except 
that the master oscillator itself is 
used as the standard instead of the 
piano. Connect the master oscillator 
to the vertical plates and the output 
of Vu, Fig. 6, to the horizontal plates. 
Find the capacitance value for C, 
which will give a 2:1 Lissajous figure 
with C; tuned throughout its range. 
Since the output of the master oscilla- 
tor is a clipped sine wave and that of 
the neon divider a saw-tooth, the Lis- 
sajous figure will not have the classic 
appearance but it will be obvious. The 
correct value can also be found by 
listening to the output of Vi. with the 
headset or amplifier. When it is not 
synchronized (incorrect value) the 
tone will be very rough and it will not 
vary as C: is tuned. To see that it is 
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EL SEGUNDO 
CALIFORNIA 


DIRECT 
REPLACEMENT 


UNIVERSAL 
MOUNTING 


ie oe SS ee ee 
1521 E. Grand Ave., E| Segundo, Calif - Phone: ORegon 8-6281 


CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889 
NEW YORK: 501 Madison Avenue - Phone: Plaza 5-8665 


SPECIAL 
OFFER! 


Replace 6BQ6GT with 
new work horse 


CBS-nyvtron 6CU6 


just one, not two or three octaves be- 
low the master oscillator simply listen 
to the two, one after the other, and 
judge. 

The rest of the dividers are tuned 
in exactly the same way, each time 
moving the oscilloscope connectiens 
down so that they encompass two 
tones an octave apart. After the sec- 
ond neon has been tuned its tone can 
be compared directly by ear with that 
of the standard to check the tuning 
range of the assembly. 

At that time the vibrato control 
setting (R, in Fig. 11) should also be 
decided. Adjust the control for the 


ADCO JOE SAYS 


GIVEN FREE WITH Directly interchangeable 
vos PURCHASE OF FORGET «Sage depth of vibrato that sounds about 


5-6SN7GT X Runaway Piate Current right; since its range is limited, most 
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the tuning of the master oscillator 
SELENIUM RECTIFIERS Wy eaite TV LINE SPRAY KLEEN may change somewhat. After adjust- 


$50 ma.__.$1.75 with leads | CORDS 29¢ ae ment make sure the oscillator is still 
500 ma.—__$2.02 45c in the right range and if not trim C 


Additional 10% discount on lots of 12 assorted If the vibrato depth is not sufficient 


for the builder’s taste the 2000-ohm 
potentiometer may be changed to a 
5000-ohm one; but steer clear of the 
tendency to make vibrato depth too 
great since that will sound bad at the 
end of the job, especially if church or 
concert music is to be played. The 
power supply (Fig. 13) shows a 5000- 
ohm unit. Do not change the vibrato 
setting after it is once made 
The last one or two neons of each 
string may be hard to tune. At low 
frequencies the neons seem light-sen- 
sitive, so they should be checked with 
RCA INSTITUTES. INC | a shield between the lamps and any 
’ ° direct light. If synchronizing over the 
So'west ath St. New York 10m. entire range of C: is still difficult, in- 
OFFERS COURSES IN crease the synchronizing-loop capaci- 
ALL TECHNICAL PHASES OF tance to the lamp electrodes by adding 
RADIO, TELEVISION, ELECTRONICS a dot or two of silver conducting 
Approved for Veterans paint, available from Microcircuits 
Coun nest Cel..v.8.0. | | Write Dept. RN-53 for Catalog Co. and other printed-circuit paint 
— a suppliers. Do not add too much, espe- 


" ‘ ” cially on the higher-frequency neons 
new “hi-fi record player as this will make them synchronize at 
WEATHERS keeps eee the syne frequency rather than an 


octave lower. 


6”x9” or 7” PM auto TV PICTURE 
PHILCO FLYBACK NO. 32 - 8509 type —— TUBE BRITENER 
Reg. price $11.10. OUR SPECIAL PRICE $3.75 epeansr 
$2.50 $1.30 ea. 


PHONO-XTAL 

Most popular of ali crystal cartridge replace- Vertical output trans- 10” & 12” FLYBACK 
ments. 3¥. output former—3 wire, uni- TRANSFORMER 
$1.95 cach in tots of 3 versal type $1.49 Special—$1.75 


20%, deposit on all orders—Balance C.O.D. Ali Shipments F.O.B. Baltimore. 


AMERICAN DISTRIBUTING COMPANY 


1200 N. FULTON AVE. — BALTIMORE 17, MD. 


off the record! When this has been done for each 
of the twelve chassis, the tuning is 
finished and the generators complete 
Do not give up the job, however, until 
every tone has been double-checked 
after an hour or so of operation, for 
- “Debonnaire” turntable never touches the generator is the foundation of the 
the record's playing surface — organ and the tones must be on fre- 
record rides high on a cushioned quency and in sync every time the in- 

float around the spindle, just strument is turned on. Final tuning 

will come after the organ is complete 
when C, will be exactly adjusted with 
Equipped with superb new Weathers FM light the standard to give each of the 


Dust from conventional turntables 
that gets imbedded in record grooves 


makes records prematurely noisy 
— 


the size of the record label 


weight tone arm and cartridge, pre-amp, twelve tones its precise pitch. This 
power supply, oscillator, complete controls, assembled cannot be done, however, unless every 
Weathers FM Pick-up System ready to plug into your sound system. neon divider of every string remains 
New shock-mounted in syne through the entire tuning 
short tone arm plays at “3 range of the master oscillator 
less than one gram of ™ Parts 2 and 3 of this article will 
stylus pressure — can't Tene Arm $14.50 cover construction details on the vari- 
wipe high frequencies Cartridge $18.50 
off hi-f records Oscillator and 
20 to 20,000 cycles Power Supply $19.95 , for the different organ stops, as well 
; as data on a preamplifier for use 
for ¢ belaatie . ee eee . with the organ 
or write us— well tell you where BARRINGTON, NEW JERSEY (To be continued) 
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ous filter board circuits, the circuitry 


OW IS THE TIME TO ORDER 
your Precise OSCILLOSCOPE 


A FULL 8%" SCOPE—NO OTHER KIT IN THE WORLD LIKE IT 


THE OSCILLOSCOPE YOU'VE B 
HAS ALL THESE DESIRABLE F 


EN SEEKING >. NO OTHER OSCILLOSCOPE AT ANY PRICE 
ATURES * AVAILABLE IN BOTH KIT AND WIRED FORM 


MODEL 630 
MODEL 635 
RFE-AF TV AND MARKER GENERATOR For the first time 
he histor SO MUCH FOR SOLITTLE UNIVERSAL AF SINE, SQUARE AND PULSE GENERATOR 
MC on harmonics Pre toned . for accurate testing sudio and video circurts . 
70 (00 cycles. variable precision resistors, Wien Bridge. variable 7 and cathode 
lower and Constant 7 output follower output minimum overshoot and roundott through 
Amp. Xtal Marker with Amp . 100 000 « Mode! 635% 
Wien Bridge AF. Coipitts RF . Model 635W ; Sectery wired $33.50 
' ax outputs Separately tuned 
1 AC. Vernier tuning, Separate RF Shielded scquascert 
tched pane Mode! 630K we 


embed Neal) $33 QS 


ry wire 


Ceram 


PRECISE MODEL 308 


Full 84" tube designed specially for this 
model. 
Voltage regulation. 
High frequency — Low frequency — Normal fre- 
quency Synchronization Circuit. 
Separate intensifier anode. MODEL 468 
5. Deluxe version of Model 300K. PRECISE AGAIN LEADS THE FIELD with its New Low 
VERTICAL — Vertical-flat (3db) DC through 5 megacycies with sensitivity of Priced Resistance Decade Box ideal for specialized ser 
greater than 10 millivolts push-pull (3 94 Millwolts om), Con stan Resist work Compact in size for Bench Drawers and Too! Boxes 
MODEL 9309 ance. Push-pull input immediately converted to single ended norma! or Engineered with the customary Precise Accuracy and 
Val M TUBE VOLTMETER. 1 Ceramic precision Re reverse phase by shorting bar at inputs 1 and 2. Frequency compensated Dependati|ity 
ax DC connector, FM zero alignment scale. burn vertical stepping attenuator selects AC or DC inputs. Push-pull OC ampli 5 Separate Switches, 11 Positions on Each. plus or minus 
Rugged oversize 4 meter Mode! 909K fiers from input through output. internal electronic mixing through inputs better then | for Extreme Accuracy, Readings trom 10 
$44.98 (Factory wired $25 98 l and 2. five way binding posts OWM to 1,111,110 OHM in 5 Decades. Deeply etched Alumi 
° POSITIONING Bridge type positioning on vertical and horizontal does num Panel Rugged Construction Complete wit 
not vary tube characteristics Precise Sumptihed Construction Manual 3 
HORIZONTAL Frequency compensated stepping attenuator in horizontal 
ampiiher Push-pull Horizontal out 
BLANKING Internal (return trace Dianked), external (return trace not 46ew factor 
blanked), 60 cycle of 1270 cycle Blanking through Blanking ampiiher circuit 478% -CAPACITY DECADE BOX 
SYNCHRONIZATION External tnternal Positive Interna Negative 478W CAPACITY DECADE BOY 
internal 60 cycle of Internal 170 cycie synchronization tectory wired 
SWEEP RATE —Driven of non-driven linear sweeps trom | cycle to BOK 
n five ranges (1.10 cycles uses external C circuit tigger potentiometer 
MAGNIFIER Electronic magnifier and magnifier positioner allows any 


aber kit torm 


to be magnified up to ten times (equivalent to 70 inches of 
MODEL 999 x 
HIGH VOLTAGE PROBE Designed for high voltage measure CALIBRATION Internal square wave calibrator and potentiometer 
pecial emphasis on Safety, Ope using oscope at a VTVM on Peak to Peak measurements 
p ty and Rugged Construction. Exciusive Features CALIBRATION SCREEN —tdge illuminated scale and graticule may be 
TIPLE INSULATION, MECHANICALLY SHOCKPROOF turned on of off: fitered screen 
CHANGEABLE TIPS: SWIVEL connection Odds are billions OUTPUTS ON FRONT PANEL —Pius Gate output Sawtooth output 6 
of billions to 1 tha breakdown wi ur hasing output 60 cycle unphased output Calibrati output 
INTERCHANGEABLE RESISTORS Wired. On FOCUSING —Astign atiem. focus end intensity contro! 
CRT NEW Tube, normally supplied 1s medium persistency 
or 7JP1 may also be used (oscilloscope green trace high persister 
available at additional cost 
DIRECT —De tron plates available from rear of cabinet 
INTENSITY MODULATION — Z modulation throw »dulation ame 
GENERAL -Low loss components. Over de 
additional curcustry Deeply etched aluminum panel 
Manufacturer NWO SURPLUS). Stee! cabinet. | 
boot and all component Acces 
1 Mode! 960 Capacity Attenuator Probe available at 


‘ 


ments with 


are many additional features and circurts ir 
to Model 308. Write for descriptive literature 


ym wich may be L. wa a | 
wosK—KitForm— $129.95 — 


, 308W factory Wired— $239.50 MODEL 610 
MODEL 907 (2 months deliv.) RE SIGNAL GENERATOR The lowest priced signal generator 


DELUXE VACUUM TUBE VOLTMETER. Another PRECISE MODEL 300 Full 7” scope with the same features as Mode! 308K above except Ne held offering —-Same RF head as Mot 
first! Vertical or Horizontal construction. GIGANTIC 7%" without first five features. Size ts 11° x 14° 2 17 damentals, 330 MC on harmonics, CU 


meter movement. ali the unusual valves and features of output, txt. Mod 
Mode! 909 in a really DELUXE version Model 907K 300K Kit Form $94.95 


Mode! 907W $57.98 (Factory wired) $38.98 300W Factory Wired $199.50 


b & °V g ee All orders are shi d 
ppe 
SEND FOR COMPLETE CATALOG on the same day received 
Send 20% deposit with order, bal- 
ance C.O.D., or, check or money red 321 1-13 Washington Street 
Sse 


» assembled 


order in advance. Jamaica Plain 30, Mass. 
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BECOME AN 


ELECTRICAL ENGINEER | 


Bachelor of Science Degree 
in 36 months. 


Major in Electronics or Power. 
Now, prepare for a career in 


these rapidly expanding fields 
This school will to be- 
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an engineer, technician or 
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for advanced credit 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician’s certificate An added 6 
months course qualifies you for the 
Radio-TV Technician’s certificate and 
the Degree of Associate in Applied 
Science.’ The Technician’s course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics 
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12-month Radio-TV serv- 
course 12-month Electronics or 
Electro Technician Courses; 6-month 
Electrical Service Course and 3-month 
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How Many Watts? 


(Continued from page 65) 


need for tone controls of any sort, ex- 
cept as required to compensate for the 
whims and fancies of the recording 
companies. Even here, we can follow 
the lead set by the Audio Engineering 
Society and adhere to a single play- 
back curve, in the hope that if enough 
purchasers of records follow suit, 
manufacturers will be forced to pro- 
duce their discs to conform. As long 
as we provide amplifiers with devices 
to tailor the frequency response to any 
curve the record company cares to try, 
so long will we delay the standardi- 
zation which is already some 50 years 
overdue. The only argument with the 
AES curve is that it might just as 
well have been a steady drop all the 
way with no crossovers in the middle. 

Another justification for tone com- 
pensation may perhaps be made when 
the equipment has, for one reason or 
another, to be used at a listening level 
widely different from the original, 
when a so-called loudness control can 
help to make the best of a bad job. 

Up till now we have been discussing 
amplifiers solely as such, with very 
little reference to what precedes or 
follows them. We have said, in effect, 
that a well-designed amplifier with a 
power output of around 5 or 6 watts 
with low distortion is all that is neces- 
sary for good reproduction, and that 
anything in excess of 
extravagance. However, there is one 
important respect in which that state- 
ment should be modified. A program 
amplifier often works into a line, the 
impedance variations of which would 
reflect on the amplifier characteristics 
were it not for the pad which is in- 
serted between the two. A power am- 
plifier works into a loudspeaker which 
has somewhat similar imperfections, 
both in its own performance and in its 
effect on the driving amplifier. Given 
a perfect loudspeaker, we can adhere 
to our original statement; things 
are, we are forced to compensate for 
speaker deficiencies by adjusting the 
output impedance of the amplifier to a 
low figure, which can be done with 
considerable ease by the use of nega- 
tive feedback. But it should be em- 
phasized that a high output impedance 
in a power amplifier is a defect only 
because of failings in the loudspeaker. 

Confirmation of the views expressed 
in this article may be found in the 
“The Saturday Review Home Book of 
Recorded Music and Sound Reproduc- 
tion” by Canby, Burke, and Kolodin. 
In their listening tests, they were able 
to find very little difference between 
various amplifiers as far as the output 
circuits were concerned, and were 
forced to make their decisions on the 
basis of the flexibility of the correct- 
ing circuits provided. However, in the 
author’s opinion, in doing so they went 
the wrong way and gave the palm to 
the most complicated rather than to 
the simplest. 


this is sheer 


as 


Now let if we can turn what 
has been said into practical ad to 
the man who is contemplating a home 
reproducing system. The author's ad- 
this: find the least expensive 
amplifier which will give 5 or 6 really 
undistorted watts, and a_ sufficient 
range of tone correction to your 
tastes or your records and then spend 
as much as you can afford on the best 
possible loudspeaker. —- 


TV COMES TO YAKIMA 
By JOSEPH A. LENTON, JR. 

OCAL TV reception, long awaited by 

farmers, ranchers, and townspeople of 
the fertile Yakima Valley, is now a reali- 
ty. This area, located in the south cen- 
tral part of Washington State, was for- 
merly able to receive only fringe signals 
from Spokane or Seattle with the use of 
high gain antenna arrays and booster 
systems. They now have their own u.h.f. 
station, KIMA-TV transmitting on Chan- 
nel 29, which began broadcasting a test 
pattern on June 27th and commenced 
regular scheduled broadcasts as of July 
19th. 

The transmitter, located on a ridge 
between the upper and lower Yakima 
Valleys provides a line-of-sight signal 
most of the area. Initially, the 
station is operating on low power with- 
out waiting for the final amplifiers which 
are to be installed later, hence, any re- 
ception over about ten miles from the 
station exhibits fringe characteristics 
even with high gain u.h.f. receiving an- 
tennas. However, full power output 
should extend the signal coverage. 

Servicing in this area appears at first 
glance to present somewhat of a prob- 
lem. Although the population is well 
over 100,000, due to the nature of the 
terrain and the vast rural area served, 
the local TV technician will often find 
his service calls from 25 to 50 miles 
apart. In order to keep service charges 
down to an amount the customer will 
accept, the service dealer will have to 
organize his calls efficientiv and may 
have to work on a smaller profit margin. 
The over-all prosperity of the area seems 
quite high however, as dealers report a 
large percentage of cash sales, so it is 
possible that the average customer will 
accept the higher charges due to mile- 
age allowances and travel time without 
too much complaint. 

A second TV station, KIT-TYV on u.h.f. 
Channel 23, is also scheduled to serve 
this area in the near future. The trans- 
mitting antenna is tentatively planned 
for a spot near the KIMA-TV antenna, 
which will greatly simplify receiving an- 
tenna orientation. Since both stations 
are u.h.f., it is anticipated that one an- 
tenna will serve satisfactorily for both 
stations in most installations. The an- 
tennas proven most satisfactory to date 
are: 

1. Bow-tie with grid reflector, or sin- 
gle yagi for primary areas. 

2. Bow-tie with corner reflector. 
stacked bow-tie with grid reflector, or 
stacked yagi for secondary or fringe 
areas, 

As usual with u.h.f., the best antenna 
for satisfactory results varied greatly 
with the receiver location. The main 
signal concentration appears to be near 
the center of the city of Yakima: some 
dead signal areas were encountered but 
these may receive a usable signal when 
the power is increased. 

Most people in the vicinity are very 
enthusiastic about their own local TY 
station. 30- 
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Counterbalanced Pickups 


(Continued from page 50) 


and threaded, but as a perfect fit was 
not easily obtained, loudly recorded 
passages result in disturbing rattles at 
this bearing. 
The pickup head cover is a piece of 
soft aluminum 2%” by 24", bent 
1round an iron bar in a vise, to make 
1 three-sided box %” by 2% By 
bending a somewhat square end on 
the arm tube, trimming and fitting, 
and using 6-32 by % round-head 
screws, the cover can be mounted on 
the tube at a 15 to 20 degree angle for 
prope! tracking 

These arms were made to use type 
B-2 cartridges that were handy at the 
time, although they have a limited 
frequency range; the self-tapping 
screws were installed on each side of 
the cover to hold the cartridge in. The 
newer style cartridges that mount 
with two holes in the top necessitate 
either a lightweight plastic spacer or 
two small bushings above to lowe! 
this type of cartridge so the stylus 
will project below the covet 

Counterbalancing weights are cut 
from brass or iron rod, or cast from 
lead in cardboard tubes, and locked in 
place in the rear of each arm. 

A box may be made of %” to %” 
plywood with 1” x 1” frame and sup- 
ports for a 4%” to 4%” motorboard. The 
arm bases should be mounted in po- 
sitions which result in most consistent 
tracking throughout the playing of the 
records. Height of the arms may be 
iltered by length of the yoke tube to 
t the turntables used. The box was 
covered with leatherette glued in 
place. Later a top was made as a 
dust cover, but hinges and carrying 
handle were left off as the outfit was 
used in only one place 

Arm rests can be made of %” strips 
of '1,” soft aluminum, and the tops 
padded with leatherette or thin rub- 
ber If the turntable box is to be 
moved around a lot, some means to 
prevent the arms from bouncing must 
be provided. Spring clips will work, 
or use sponge-rubber covered wood 
blocks in the cover to press down on 
the arms when the cover is closed. 

Individual connectors and volume 
controls for each pickup may be used, 
or, as in the original equipment, a 
single combined outlet may be pre- 
ferred. If the latter wiring is used 
and connected into an amplifier with 
a volume control directly at its imput 
there will be a loss of high frequencies 
unless the volume of the amplifier is 
turned full on. 

This turntable outfit could be elab- 
orated into a triple-turntable for more 
elaborate dubbing, although it would 
take up quite a bit of space. Some 
home-movie enthusiasts have found a 
dual turntable will serve their pur- 
poses, with an added arm on one table 
used to give continuous playing of a 
single record of sustained sound 
effects such as wind or waves. —3)- 
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CRYSTAL CLEAR... 
here’s the best by Brush! 


These Brush Model BA-206 Headphones, designed around the 
exclusive BIMORPH® crystal-drive element, are your best 
choice for high fidelity and smooth frequency response. By their 
nature they draw negligible power and only require modest 
driving voltages. Hence, these headphones are ideal for moni- 
toring applications...may be used in either high or low impedance 
circuits and are extremely well suited for multiple installations. 
They are of rugged, shock-proof construction...light-weight yet 
powerful. Advanced design gives your ears a smooth, comfortable 
air-tight fit for excellent bass response. Here is the ultimate in 
headphone quality at a fraction of the price you’d expect. 


Brush crystal products are leaders in their fields because for 
many years Brush has specialized in research, development and 
applications of piezo-electric crystal materials. Write for bulletin. 
Brush Electronics Company, Dept. UU-11, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 


BRUSH ELECTRONICS COMPANY 


formerly 


inD TRIAL AND RESEARC?t ' rf me ;: The Brush Development Co 
PIEZO-ELECTRIC MATERIALS . A I evi : Brush Electronics Company 


MAGNETIC RECOF NG EQ f is an operating unit of 


ULTRA NIC EQUIPMENT Clevite Corporation, 
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Build Your Own 
Interior - 


Styled Cabinets 


KIT 


presenting the 


paul klipsch-designed 
REBEL IV... 


Now you can build 
Klipsch 
Horn En 
closure and 
money identical 
in acoustic design 
to assembled units 
and easily put to- 
gether with a mini- 
mum : 


by €abinart 


your own 


Corner 
save 


tools. 
for the 
in 
unfinished birch 
$36.00 Net for 


12” model 


$42.00 Net for 


15” model 


BASS REFLEX and 
EQUIPMENT CABINETS 


Ideal 


housing . hi-fi compo- 
ble 5 


Overall dimen 
4 


deep 
Battie Volume 
6 cubic feet. 


opine No. 80 .. .$27.00 * 
~~ fy Ae ; (Equipment kit) 


No. 8112 .$18.00 * 
(12” speaker) 


No. 8115 .$18.00 * 
(15” speaker) 


CORNER FOLDED 
HORN ENCLOSURES 


Reproduces a ae 
| 
e ¥ ‘ ‘ | 


South 


quality « 
of bass heretofore only 
through the 
use of far more expen- 


possible 


sive designs. 


No. 61 (12” 
speaker) ..$19.95 * 


No. 63 (15" 
specker) . .$23.95 * 


higher West and 


Write for free catalog and nearest distributor 


G & H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET 
BROOKLYN 11, N.Y 


radio furniture fo~ high fidelity equipment 


Certified Record Revue 


(Continued from page 70) 


have our binaural sound. Here are 
some happier facts to relate to you; 
I've been up to the headquarters of 
the American Federation of Musicians, 
in New York. After setting up my 
trusty Magnecorder, I proceeded to 
demonstrate binaural sound. Every- 
one there, from tep executive down 
through their secretaries and stenos 
was thrilled and entranced with what 
they heard. Why then the aforemen- 
tioned ban? It’s simply a matter of 
existing contracts between the Federa- 
tion and the recording 

When these contracts were 
years 


> 


companies 
written 5 
for the re- 
was made 
nothing 


ago, no provisions 
material on tape 
that time, tape 
more than a swaddled infant. Happily 
these contracts are up for renewal 
in Dec. of this year, and it is generally 
presumed that all forms of tape, mon- 
aural and multi-track, will be given 
the green light. It is very much to 
the musicians’ benefit that this 
cur If you think of monaural and 
binaural logical extension 
of the revolution which produced the 
long-play and the “45” records, you'll 
what I mean. In other words, a 
given piece of music, say Beethoven's 
5th, could be released as an LP, a set 
of 45 rpm, as a monaural tape, and as 
a binaural, multi-channel tape. This 
multiple would add further 
revenue to the Musicians Performance 
Fund. To anticipate a question of, 
“What about one guy buying a tape 
and letting his pals dub it,” the an- 
swer is easy. Believe me, even pro- 
fessionals have trouble making a satis- 
factory dub. The technical capacities 
of the average home user and his 
equipment are insufficient to cope with 
the complexities of dubbing 

You may ask, “How long will we 
have to wait for repertoire, if the 
Union OK’s tape?" The chances are 
very good that some tape will be im- 
mediately available, because for some 
time certain companies have been re- 
cording multi-channel and then post- 
mixing from each channel to get the 
best possible monaural balance. Natu- 
rally, by eliminating post-mixing, you 
have a multi-channel tape available 
for release if and when the Union 
decides to allow this new medium its 
support 

As for the equipment end of this 
binaural business, let me say this; 
having been in the tape machine busi- 
ness, I know a little bit about produc- 
tion costs and figures and what can 
and cannot be done. There may be 
howls from some of the ostriches in 
the industry who hide their heads in 
the sand, but I am here to state 
equivocally that a binaural tape ma- 
chine can be built with quality more 
than adequate for the average music 
lover for than 250-300 dollars 
Naturally, I'm not referring to some 
super-duper job with hysteresis sync 


lease of 


as at was 


oc- 


tapes as a 


see 


release 


un- 


less 


motors. The unit I envision will have 
very respectable motion and 
tion characteristics, and the three 
watts from a pair of simple push-pull 
amplifiers will be more than enough 
output. And you would be surprised 
at the number of people who thought 
they were listening to wide range ma- 
terial when actually they were hearing 
3% and 7'2 inches-per-second binaural 
music 

One final word. I 
avoided mention of 
as it is at With all due re- 
spect to Mr and 
initiative, I don’t feel that his system 
is the answer. The 
problems of double pickups are still 
formidable, and more than that, the 
use of two channels on an LP 
negates the greatest advantage of 
long-play records, the time factor. A 
maximum of 14 minutes-per-side, 
severely limits the repertoir« 
can be recorded The 
tem would be, of course, multi-channel 
sound utilizing 
you with this appears 
sible to do this and someone is work- 
ing on the project! 

Equipment used this month: Picker- 
ing turnover cartridge, Pickering 
equalizer-preamp, Fisher 50A ampli- 
fier, Thorens changer, Jensen G 610 
Triaxial in the “Read Fold-a-flex.” 


distor - 


have purposely 
binaural on disc 
present 

Cook for his courage 


synchronization 


side 


whnien 


ideal dise sys- 


one stylus. Tl leave 


teaser: it pos- 


PROKOFIEV 
SYMPHONY #7 
Philadelphia Orchestra 
Eugene Ormandy. 
LT. KIJE 
Royal Philharmonic Orchestra 
ducted by Efrem Kurtz. 
ML 4683. NARTB curve. 


conducted — by 


con- 
Columbia 


$5.45. 


I wish the 
sible for the 
would think 
the plunge 


people who are respon- 
coupling on LP records 
twice before they take 
Here is a typical exam- 
ple of what not to do. Sure, both 
pieces of music are compatible, but 
goshamighty, there are two other rec- 
ords already issued with Lt. Kije as 
the flip side, and if you like Proko- 
fiev, you already own them! Certain- 
ly we want the last of Prokofiev's 
symphonies, but not the good Lt. 
again. Musically, this is both up to ex- 
pectations and disappointing at the 
same time. There are moments 
of very writing, marred by a 
great deal of trite nothing and smell- 
ing I fear, a little of Prokofiev's un- 
willing subservience to political ide- 
ology. I cannot venture an opinion on 
Ormandy’s conducting, 
never heard the except on this 
record. All the seem to be in 
their proper place and no doubt it is 
a competent job. Soundwise, this is 
typical of Philadelphia stuff. 
Big hall resonance, well balanced en- 
semble work. Good high end, but 
rather tubby bass. Surface was 
minimal and Eureka!; the recording 
curve was exactly as published 
thing that doesn’t always happen these 
days. If you're a devotee of Prokofiev 
(and I am) this is a worthwhile addi- 
tion to your library. 
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some 
good 


since | have 
score 


notes 


recent 


noise 


some- 


paren AMAZING OFFER in TV SERVICE MANUALS 
A FULL YEAR'S TV MATERIAL IN A GIANT BOOK — $3 


NEW SPECIAL OFFER | COVERS ALL POPULAR TV SETS 


953 ee » tedeviatem enevine men Supreme TV manuals have all needed 

2 — : . " so you ot caly 82 service material on every popular TV set 
[ | +s / nd $2 each. These are amazing bargains of every important manufacturer. Here is 
| Television | mpetitior hon helpful, practical, yg) yet ee = 
tual treat practica n that will really make TV servicing anc 

Servicing information SO 6 tet we Se be Cees Gay ne Sen Benefit and 
a eee cn oles wt | save with these amazing values in service 
ee manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
all recommended changes, voltage charts, 
waveforms, and many double-page dia- 
gram blueprints. Here is your TV service 
NEW AMAZING HOME-STUDY COURSE OFFE material to help you do more expert work 
ae in tontn ahenateer thei to ell quicker; and priced at only $3 and $2 per 

’ ; ais 9 full pr ’ ea manual covering a full year of material 
gy meng Ty Be ready to repair any TV set by having . 

t in your shop all seven TV volumes listed , UHF Units 

s Bow in coupon below. The new 1953 UHF mal at : ha 


wo Ming — Py Ba eng 
‘ poly add ha I only l 
gran $ § | Converters manual at only $150 has | ™ yy 
. «= | everything you need on UHF. Write us > ear i 


Moat - Often - Nowded 


y pa 
i 


today. Immediate shipment. Order for a 
10-day trial 


RADIO DIAGRAMS NO-RISK TRIAL ORDER COUPON 
mint Avatars coats § SUPREME PUBLICATIONS, 1760 Balsam Rd., Highlond Pork, ILL. 


Radio Diagram Manuals | Seod TV and Radio nuals checked below and at 


fact neg ranteed oF »y r money back 


Vew 1953 Manual, $2.50 | step 
" ns x 1952 Radio | Practical Radio & Electronics Course $3.95 

n ADIO - , pn gy, - © 1951 Diagrams | EACH — ~ Manual, $3 1953 UHF Units, en 

> tringing pul service ts 4 elevision Manual, $3 1961 TV, 

DIAGRAMS . ree © » 5% = , oe a ($2.50 | 1950 Television Manual, $3 () 1949 TV, $3 
and Sorcking informal" complet t of the iced manuals, 1948 @ 
1947 
} 1946 
1942 
1941 
1940 
) 1939 
} 1926-1938 Manual, $2.50 « Ad 


oo 1948 TV, $3 () 1947 TV & FM, only $2. 


Send postpaid 


| 

| : nelo deposit 
a 

| 

| 


Na 


RADIO MANUA 


TELEVISION 
SPECIALTIES 


tyre [J CALIBRATED VARIABLE 
INDUCTANCE KIT 
8 Permeability Tuned Coils 


© WIDE INDUCTANCE RANGE 
FEATURING | te 1000 whtys 
@ INDIVIDUAL INDUCTANCE CURVE 
SHEET FOR EACH CON 
© COMPLETE DATA ON imin., imax 
SELF RESONANT FREQUENCY, O. 8 & C. 
for ©@ ACCURATE UNIVERSAL AND SOLENOID 
UNIVERSAL DESIGN . CONSTRUCTION Qmax 
and REPLACEMENT PURPOSES @ Video Pesking @ # « 


A HANDY KIT for any LAB or SERVICE SHOP Rod v 9° ef he 


IMPORTANT/ TELEVISION ANTENNA ACCESSORIES 


TI TELEVISION INTERFERENCE FILTER 
Highly efficient 3-section high pass type. Attenvetes 
all frequencies up to SOMC. Eliminates amateur, xray, 


By DEALERS, SERVICEMEN diathermy, auto and aircraft interference. 


Suspect 1 of willfully iis ‘ t go the U UHF ... VHF 
Saving ume and satisfying customers | CROSS-OVER 
NETWORK 
Name ... WALDOM’S AUTO KNOB ASSORTMENT 
Adopts UHF.VHF antenna to 
Description . . 70 CRONAME tenite knobs in as single transmission line. 
orted colors. Knobs are 1%" in diameter and will fit Eliminates antenna switches 


' and duplex lead ins 
4/1 flatted shaft. Set screws included. Housed in Saves time and money 
attractive display box. Answers to No. / 1? . 


on installation work. 


— eel f TZ TWO-RECEIVER TV COUPLER 
| Vv 
x 


Allows use of two TV receivers on one antenna, 


SPECIAL BULLETIN 


b Assortments answering to above charge ar 


No adjustments or switches 


No effect on tr 


ve been apprehended by your local parts distrib 
by Waldom Electronicsinc., 9! ! Larrabee St., Chicago 1 0, !! Ask about these NEW ITEMS at your local distributor, or write 
for FREE BULLETIN, giving distributor's name and address 


UNITED TECHNICAL LABORATORIES . 
—_ ~~ ee 


TOWN i . 
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BANTOCK 
FIFINE AT THE FAIR 


Mm Fi e Royal Philharmonic Orchestra conducted 
UW. uty by Sir Thomas Beecham. Victor 
= eR LHMV 1026. Orthophonic curve. $5.72. 

Amplifier and I wondered how long it would take 


Victor to get around to this item. 
Preamplifier This was originally on HMV 78 rpm 
Tech Master audio amplifier kits are made with the and for a long time was much sought 


same “custom-quality” attention that has made Tech- after by phonophiles in this co intry 
Master the first name in TV chassis. They are built to as one of the better examples of 
a standard, not to the price. There have been no com- British recording. And it was good 
promises ... every component is the finest obtainable Converted to LP, the sound is still well 
... workmanship is meticulous. above average, being surpassed only 
by the latest and best. Bantock's score 
UL* WILLIAMSON TYPE AMPLIFIER KIT: lends itself particularly well to high- 
(with power supply.) Famous Williamson circuit with modi- i fidelity treatment, full of tricky little 
wena for ns ae oo output. Uses percussion effects and odd oriental 
pee Anny A pe Parte. ms ven tet Petes . $49.95 ; woodwind colorings. This is typical 
- a HMV sound with sharply accented 
Model TMB-15A, DELUXE RIT: Factory sesembled, oll majer highs nd gecd solid bess. Over-ail 
components mounted, ready to wire. Net Price... $59.95 : - 2 ree 
‘asleedl cleat Gales , No worldshaker, this, but thorough- 
ly enjoyable and refreshing. If you 
4 CHANNEL PREAMPLIFIER-EQUALIZER KIT: ware. Be: Grevenen fer Orehephent 
Provides complete equalization for virtually all recording curve on your front end try boosting 
characteristics now employed. Extra flexibility provided by both bass and treble a few db. 
independent bass and treble boost and attenuation controls. a 
Model TM-15P, Kit of Parts Net Price. . . $19.95 ELGAR 
Model TMD-15P, DELUXEKIT: Factory assembled, ali major yy? —— 
components mounted, ready to wire. N ee 65 ; é a - ; catia . 
~ unted, ready towire. Net Price... $28 VARIATIONS ON A THEME BY 
AT ALL LEADING RADIO PARTS DISTRIBUTORS HAYDN 


NBC Symphony Orchestra conducted by 
TECH-MASTER prooucts co. 


Literature Arturo Toscanini. Victor LM 1725. 
443-445 BROADWAY, NEW YORK 13, N. Y. 


liveness is approaching today’s “ideal 


Orthophoniec curve. $5.72. 


Upon Request 


I will review here the Elgar side. 
The Brahms is good musically and 
soundwise, but I still prefer Toscani- 
ni’s old version with the New York 
Philharmonic. The “Enigma Varia 
tions” are to me the very best of 
Elgar. If you are fed up on “Pomp 
and Circumstance,” ad nauseam, try 


TECH-MASTER, MAKERS OF CUSTOM-BUILT TV CHASSIS, 
QUALITY TV KITS & HIGH FIDELITY AUDIO EQUIPMENT. 


this. This is real music, an orchestral 
tour de force. Toscanini gives a vi 
taut reading and his orches 
sponds sensitively. The most 
performance of the work 
heard was in Birmingham, Englan 
during the War George Weldon <« 
ducted the City of Birmingham Orct 
in the Birmingham Town Hal! 
is a great stone structure ver 
architecturally to the Acropolis! 
side is one of the most tremendous 
organs in the world. When that organ 
was wound up and the orchestra in 
full cry, that was a sound to hear! 
AT This improved model carries the The sound in this version is certain- 
$299.50 new drop-lock feature, enabling ly the best on record, with excellent 
mount to be ‘walked up” to the balance between highs and bass end 
(Sao HIGHER vertical position, where it drops Bass end w 
Mas! CP GOCHES and locks securely. Made of heavy- work has some very low passages dif- 
gauge steel and embossed at all ficult to engrave on a Gin tare 


DEALERSHIP AVAILABLE NOW! ae oan, Os Ceiwe ateem noise was very low 


modates masts measuring to |'/2 
MAIL COUPON ror inrormarion TODAY! O.D. Assembled. PISTON, BARBER, GOULD, et al. 
2 ee ee oe ee ae oe ee Ge ee oe oe oe oe eg Write for your copy of our new AMERICAN CONCERT BAND MAS.- 


H : 1953 catalog. TERPIECES 
oC Send > penta: meets In Canada—A, T. RK. Armstrong Co Eastman Symphonic Wind Ensemble 
Send details on the new DuKane t “Toronto * ontieaeat te Dendentch: Genel. Shen. 


Tru-Fidelity Tape Recorder. 1 cury “Golden Lyre Series” MG 40006. 
. . $5.95 
| am interested in a dealership. ; SOUTH RIVER METAL AES carve. 95.56. 
Gadzooks! What a sound! I'm al- 
——_—_— 4 PRODUCTS CO., INC. most sorry I heard this recording, be- 


— —- SOUTH RIVER, N. J. cause I know I'm going to be blasted 
Stote ) with it day and night at every Audio 
PIONEER AND OUTSTANDING PRODUCER —_— - tae 
‘ re Dp Z or SI 2 
ESTABLISHED AS “ OPERADIO™ 1922 8 § FINEST LIME OF ANTENNA MOUNTS Fair. Yep, it’s another of those supe 
a | duper demonstration records Mercury 
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s too thin, but then, this 


has been turning out lately. All the 
adjectives in the world can’t describe 
The bass drum and tympani 
are there, tremendous, awe-inspiring. 
The cymbals and snare will shatter 
you. Positively the cleanest, closest 
thing to tape I’ve ever heard. And the 
music goes right along with the sound 
It’s racy, martial, jolly, and jazzy. As 
bands go, this is a new concept, for 
there are no more than 45 players 
here; but they are arranged and dis- 
posed so cleverly the band sounds far 
Mr. Fennell has his youthful 
players beautifully disciplined and his 
readings are vigorous and splendid. 
Silky surfaces and happy conformity 
to the recording curve are added vir- 
tues of this outstanding example of 
modern recording. 
~- - 


this one. 


bigger 


THE RESISTOR TUBE 
By J. R. SCRIVENER 


ROBABLY nothing is so easy to put in 

the wiring diagram as the power re- 
sistor. It is not so easy to wire one into 
the set. Power resistors, their size, con- 
nections, and heat output present real 
problems for the electronic builder. 

The bleeder to bring the d.c. supply 
up to 150 ma. in an amplifier was the 
particular resistor that inspired this solu- 
tion to the problem. The resistor was 
installed in the case of a surplus ballast 
resistor and plugged into an octal socket 
mounted on the chassis. 

This arrangement is simple. Surplus 
resistors with ¢ and octal base can 
be bought for a dime or so. It is a sim- 
ple matter to remove the element and 
its mica support. In its place you can 
use a 10-watt ceramic wirewound re- 
sistor. The “hot” end is at the bottom 
to minimize the danger of a short to the 
ease. The upper lead has to be ex- 
tended. It is usually at ground poten- 
tial. The two leads are easily soldered 
into appropriate pins in the base. Pin 

is reserved for grounding the case. 
A wire should be soldered to the case 
and connected to that pin as a safety 
precaution, 

To help get rid of the 10 watts the 
case should be perforated to speed up 
air circulation. The original had eight 
3/16 inch diameter holes in the base 
and one '% inch hole in the top. This 
arrangement worked fine. A 10 watt 
resistor brought the case up to about the 
temperature of a small power tube. This 
is hot—but not enough to blister the 
paint or burn your hand on accidental 
contact, 

Besides the reduced space for mount- 
ing, this arrangement kept the chassis 
a lot cooler by taking about a fourth of 
the internal heating load outside the 
chassis where the heat could get away. 
For the experimenter, the plug-in feature 
saves a lot of rewiring. -~W- 


Method for mounting a power resistor in 
a surplus ballast resistor case. Both time 
and space are saved by using this sytem. 
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AMAZING CORNER 
HORN ENCLOSURE 
AT LOW, LOW COST 


Owect Rodrotion of Migns 


Lorge enclosure performance within min 

mum area achieved through principle of 
“backlooding,” which increases path length 
and provides better reproduction of lows 
Direct radiation of high frequencies cuts 
out “Masking 

Unique cabinet design provides easy acces 
sibility to speoker and simplifies externc! 
installation 


Re 
Be 


Two-way system performance. So flexible 


TWEETER. 
woorm 


in design so os to provide you wide lat 
itude in determining your listening require 
ments. Removable pone! allows for a 
variety of specker combinations. For 
example, in the 12” Klipsch you can instoll 
a single 12”, two 12” speakers or ao 
tweeter-woofer combination 


AVAILABLE ALSO AS KITS IN BIRCH, UNFINISHED 


Build your own Klipsch and save 
money! Easy to assemble. Kits 
are quality birch plywood. Com- 
»lete with grille cloth, sandpaper 
oes deme and instructions. Iden 
tical in acoustic design to assem- 
bled units. Have the ultimate in 
enclosures at low, low cost 


FREE 268-Page 1954 Catalog 


inc stool ot 


ALLIED 


KLIPSCH “REBEL IV” 
SPEAKER ENCLOSURE 


by CABINART 


PAUL KLIPSCH DESIGNED 
FOR 12” OR 15” SPEAKERS 


Famous Klipsch corner enclosures 
at low cost! Achieves remarkably 
clean, greatly extended bass by 
means of widely acclaimed back- 
loading design. Both 15” and 12 
models have two cut-outs: one for 
speaker or woofer, one with remov- 
able cover plate to permit use with 
or without tweeter. Models listed 
below are completely built and fin- 
ished; available in lustrous French 
mahogany or in limed oak veneers. 
Dimensions: 15” model, 32” h., 24” 
w., 16%" deep; 12” model, 32" h., 
21” w., 1444" deep. Shpg. wts., 15” 
model 42 Ibs.; 12” model 38 lbs 

95 SX 376. Model KR4-15. 15” en- 
closure in French mahogany finish. 
95 SX 377. Model KR4-15. 15” en- 
closure in limed oak finish 

Net Each $87.00 
95 $X 374. Model KR4-12. 12” en- 
closure in French mahogany finish. 
95 SX 375. Model KR4-12. 12” en- 
closure in limed oak finish. 


Net Each 


$69.00 


geal ; 


95 SX 379. Kit for 15” 
speakers. Net $42.00 


95 SX 378. Kit for 12” 


speakers. Net $36.00 


Your up-to-date Buying Guide to 
the world's largest stocks of High- 


Fidelity music systems and com- 
ponents, plus everything in Elec- 
tronic supplies. FREE— write for 


Allied Catalog today. 


ALLIED RADIO 


100 N. Western Ave 
Chicago 80, Illinois 


A POTENTIOMETER- DECADE ADAPTER: 
Se ec: Mgagg THE “DECAPOT 


used here with an 


* SAVINGS “Eico” decade box and 
a “Selectohm” pot. See 


text f detail 
you SAVE $30 aeabenenietes pole a} ay By H. J. GOULD 
on this ESPEY 512C range of standards. me 

FM-AM TUNER 


won Low Price — 


og eeey Vener Coa, y * lete ly self- 
| fu ton r wit 


$69.50 
FAMOUS NAME x ee daa 
MIDGET CONTROLS 


10 of one type.. ONLY $4.75 


Save while quantities last! Flat 2” shaft with all 
fittings and hardware. All are linear taper except | 
: 

audio and fyeries or cathode. Wt, per 10, 1 Ib. | Extend the range of your decade box to 1 megohm by adding 
; Ohms ; Ohms No. Ohms | 

5,000* 50.000* U-46 | 250.000 

5,000 50 ,000* U-48 | 500.00" . . . . . ° ” ° 
10,0008 50.000. | u-s0 | 50000 |this neat unit which eliminates all “haywire” makeshifts. 
10,000F 75,000* U-S1 | 750.000 
10,000 100,000* | U-53 1 Meg* 
Ty rey oey er ee |f OW-COST resistance’ standards, range might be to mount an additional 
, " ~ - , , 
20 000" 150,000 f U-56 | 2Mege | such as the Heathkit and LEico decade-switch-resistor-set in, or on, 
20,000 200,000 U-57 | 3 Meg* | dacade me ¢ » 8 . "‘@- > end of > decade se , 
55 O00t 550:000° | U-59 3 Mee | de cade boxe and the Selectohm pre the end of the decade box itself. A bet- 
25,000 250.000¢ § U-65 | 5 Meg* | cision potentiometer, have brought ter way, space limitations being what 
TAPPED MIDGET Controts j}accuracy of measurement’ within they are, would be to buiid a com- 
Oh ca by a anite |reach of the shoestring experimenter panion unit designed to team up with 
Lenyeed Es 70,000 2 Mex 250000 | and technician, most of whom read_ the resistance standard or double in 
500,000 ] 100,000 2 Mes $25,008 Rufus Turner’s discussion of decade brass as an independent hundred- 
repent 235,000 2 Mes 400,000 | applications in the March 1951 issue thousands decade. Should such a com- 
of RapIo & TELEVISION NEws panion piece also expand the range of 


” BRUSH MICROPHONE However, because circuit require- a 3-terminal element, like the Select- 
(deg ments often call for higher ranges ohm potentiometer, it would really 
While They Last! $5.95 (77 mg gr Ree ay 0 i } 


than usual ohms, these earn its keep. Mulling over these 
Originally sold for $8.61! Response, 50 * | accurate instruments fail to get the desiderata led to the development of 
to 6,000 cycles, Output level 53 db » thev dese . To! k : rtail t rit IO ing 
High impedance. Hes %°-2) thread . j use they deserve © hook a pigtai the unit to be described, suggesting 
Brown. Wt., 114 tbs 5. 95 resistor (then why not another?) in its name. 


meres Special Price series with the decade is to lose As the schematic shows, the “Deca- 
Newark Specials e ground to that “haywiriness” of setup pot” simply consists of a chain of 


2 Mid. 600 voc. ¢ _— the decade box helped to eliminate. fixed, precision resistors, any one of 
Pyranol-filled capac Benny magn One way of neatly extending the which can be substituted by a vari- 
mhounting Ceramn pillar terminals, 
10/32” studs. Size, 2x24x1". Wt., 1 tb. 0 os , 
54G006. 10 for 3.00 Each 3% Complete schematic of the “Decapot” circuit for increasing resistance decade range. 


35 ohm, 50-wett Pot, Ohmite Type 
} wire-wound pot. Heavy ceramic nae ae NM AANA 

form. 4%" shaft for %&” mte hole. 1 tb. [* a a | 

546587. 10 for 5.50 Each 69% 


Therdarson 1-45166 Output Trans- 

former. Single 6L6 to 2-4-8-500 ohms = 

voice coil, Case size 2'4/,x2'4,.3" high 

Shp. wt., 5 ths 

54G5C1. 10 for 12.00 Each 1.50 

Driver Transformer. PP. 2A%'s to 

grids. Case size, 3'4x2'/,x3" high. Shpe 

wt., 5 Ibs 

54G111. 10 for 15.00 Each 1.95 
Order from Dept. R-I1I 

FOB Chicago. Include Shipping 

Charges and Insurance. 


Sead for FREE Catalog 


Vial ‘WARK 


T »MPANY 


. 


U-2 
U-2 
U-2 
U-2 
U-2 
U-2 
U-2 


~2ecan-o 


100,000 ohm res. + % (10 required) See text 
See text 11-pos. rotary selector sw. 


223 W. MADISON ST CHICAGO 6, ILL. 
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HARVEY 


AUTHORIZED 
DISTRIBUTOR 


PRESENTS THE NEW 


RCA TV EYE: 


CAMERA and CONTROL UNIT 


FOR CLOSED-CIRCUIT \ 
TELEVISION AT Low cost ‘ 


For safe, sure observation of dangerous processes 
... to guard gates and driveways , . . to observe 
hospital patients, children at play, nurseries .. . to 
compare signatures and documents . . . to allow 
large groups to view experiments or operations... 
to show promotional material simultanecusly at 
many different points...for greater efficiency, more 
safety, better control in hundreds of applications. 


Dimensions: Camera: 10" x 5" x 3%" 
Control Box: 11" x 8" x 6” 

® Lightweight — portable 
© Operates through any TV receiver. 
© Easily connected to antenna terminals. Re- 
quires no alteration of receiver. 
® Plugs into any standard AC line. 
© One TV Eye System may be hooked up to 
several different rece‘vers, and several TV Eye 
Systems may be <onnected to the same receiver. 


© Affords remote operation between control 
box and TV receiver up to 500 feet. 
® Uses standard receiver 
tubes except for Vidicon. 
© For special uses—weather- 
proof housing, explosion- 
proof housing, remote pan- 
ning mechanism ond other 
accessories available. 
MI-36250 Comera 
MI-36251 Control! Unit 
MI-36252-2 2” lens 
6198 Vidicon (Kinescope) 
Complete $99 500 
NOTE: Prices Net, F.0.B., N.¥2C. 
Subject to chonge without notice. 
Write to Dept. RN-113 for 
full details. 


Harvey papio c0., Inc. 


103 West 43rd Street * New York 36,N. Y. © JUdson 2-1500 
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Top Quality for Top Performance 


SOUNDCRAFT MAGNETIC 
RECORDING TAPE 


QUALITY — that’s the reason why popular 
recording stars insist on Soundcraft Magnetic 
Recording Tape. They know that Soundcraft 
always delivers the quality performance tape 
users demand . . . the true, note-for-note fidel- 
ity their work requires. 

QUALITY, too, is why so many audio fans 
— in ever-increasing numbers — today use 
only Soundcraft tape for the utmost in listen- 
ing pleasure. QUALITY is why so many ser- 
vicemen and electronics dealers carry Sound- 
craft tape. 

How about you? Have you tried Soundcraft 
yet? If not, do it now. 

Write for FREE booklet on 

Soundcraft Magnetic Recording Tape 


REEVES 


SOUNDCRAFT 


CORP. 


Dept. X-11. 
10 East 52 St., N. Y. 22, N. Y. 


New Idea 


in High Fidelity 
Sound Reproduction | 


Scientifically con- 
structed to give 
maximum sound 
quality. Extremely 
versatile, the unit 
is portable and 
weighs only 27 Ibs. 
Dimensions: 36” 
high, 19” deep, 

9” wide. 


Available with blonde 
or mahogany finish 


pa 


With addition of legs, it 
serves as a cocktail table. 


MAIL COUPON TODAY 


Shields 


Please send me your bul- 
the new 
Ultra-Loading 


ADDRESS 


Shields Laboratories, Inc. 
letin on 


LABORATORIES, 
INC. 
810 N. LINCOLN AVENUE 
PITTSBURGH 12, PA 


able 2- or 3-terminal element. Sub- 
stitution can be accomplished by a 
row of d.p.d.t. toggle switches (calling 
for two-handed operation), a row of 
closed-circuit jacks, or by a 10-posi- 
tion push-button switch of the circuit- 
transfer type, as shown, this allowing 
speediest operation. 

Depicted in its role of potentiom- 
eter-multiplier in the photo, the “De- 
capot’'s’’ end terminals, C and D, con- 
nect to the outside terminals of a 
Selectohm pot, the rotor of which 
effectively slides across 1 megohm in 
100,000 ohm segments. Series hook- 
ups, with a box or with the 
Selectohm rheostat-connected, require 
terminals A and C 

At first, to use the “Decapot” as an 
independent hundred-thousands'  de- 
cade, a single-position rotary switch 
(S,) is connected at O in place of B 
(dotted line in schematic), keeping 
connections to the top deck of the 
unit, leaving the side terminals, C 
and D, for the “Decapot’’ function 
exclusively. Later, because of tests 
that called for a tapped 1-megohm 
precision pot, S, was made an 11-posi- 
tion switch, and another binding post 
added at X; this nine 100,000 
ohm taps across chain, taps in- 


decade 


rave 
the 


dependent of rotor position. Since the 
photo was snapped prior to modifica- 
tion, the extra top-deck binding post 
doesn't show. 

8S; also 
justment, 
Selectohm 


acts as an 
making 


upper-limit ad- 
the “Decapot’’- 
combo usable as a _ pot 
with ranges from 0-100,000 ohms to 
0-1 megohm in 100,000 ohm jumps. 

The “Decapot” principle affords a 
kind of vernier action Combined 
with the Selectohm, for instance, it 
gives a degree of fineness in adjust- 
ment equivalent to a 1 megohm pot 
some four feet in diameter Along 
with this goes an effective scale 
length of over twelve feet, divided 
into 2000 divisions. 

If desired, the power-handling 
characteristic of the Selectohm can 
be expanded as well. By employing 
Dalohm type RH-25 1% resistors as 
chain elements (and of using 
correspondingly better insulation) the 
“Decapot” will serve as a 250-watt 
divider across potentials up to ten 
kilovolts. 

In either high or low power circuits, 
the “Decapot” makes a mighty 
ful tool in any shop where economy 
of operation dictates maximum ver- 
satility in all components 0 


course 


use- 


“THE LITTLE HANDFUL" 100 KC. CALIBRATOR 
By L. A. CHINNERY 


COMPACT, hand-held, 100 ke. signal 

generator can be built into a tobacco 
ean or lozenge tin. The writer. who was 
in need of **100 of the best” some years 
ago, made up this little unit in such a 
tin, and was able to use it like a probe 
to inject its signals into receiving gear 
under test. Since then, however, an 
appropriate crystal calibrator has been 
obtained and is now in regular use here, 
so before memory fades, Rapio & 
TELEVISION NEWS readers may like the 
details of the original unit. 

Little needs to be said that is not ex- 
plained in the diagrams, except to re- 
mark that L, was a four-pi 2.5 mby. 
r.f. choke, tapped one pi from ground 
for the cathode connection, and that 


| C, was a 1000-yufd. mica padding con- 


denser, to be trimmed to proper reso- 
nance. With ©, at maximum capacity, 
and with the values of the other com- 
ponents as shown in the parts list, the 
frequency is on the order of 80 ke., 


variable to approximately L10 ke. by 
varying C,. The table shows the approx- 
imate capacity needed for 
150 ke. 

Living in England, the writer's refer- 
ence frequency for setting up the oscil- 
lator was the BBC transmission on 200 
ke., the second harmonic of **The Little 
Handful” being set to beat with this. 
The transmissi is a frequency stand- 
ard in itself, being correct to a very few 
parts in one million. Americans could 
obviously use WWY, or other reliable 
carriers. 

Readable harmonics up to 15 me. 
were obtained from this unit when its 
insulated probe was held near the an- 
tenna post of a two-tube receiver. More 
harmonics and greater output could be 

alized if an audio pentode, triode con- 
nected, was used. Using a metal tube, 
radiation was observed only from the 
actual probe, which is a desirable 


feature. —30- 


reaching 


Drawing of “The Little Handful,” with complete schematic diagram and parts list. 


Ng 


ENTIRELY INSULATED 
PROBE 


TOTAL PARALLEL CAPACITIES 
VARIOUS FREQUENCIES 
1600 wie APPROX 
1024 wid APPROX 
454 wie APPROX 


8OKC 
1OOKC 
150 KC 


R,—50.000 ohm, Yy w. res. 
Rye—25,000 ohm, 1 w, res. 
C,—1000 pufd. mica padder cond 

c C,—100 pufd. mica or ceramic cond. 


INSULATED PROBE 


Cy—500 pufd. mica or ceramic cond. 
Cy—.002 wid. 400 v. cond. 

L,—2.5 mhy. 1r.f. choke, tapped (see 
V,:—6CS5 tube 


text). 
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Electronic Switch 
(Continued from page 121) 


5. Terminals 2 and 3 of RL, close, 
grounding the grid of V 

6. Terminals 1 and 2 of RL, open, 
ungrounding the grid of V 

The entire circuit has now been re- 
stored to its original condition and 
another switching cycle may be ini- 
tiated at any time 

At the instant of opening or closing, 
the various relays produce transients 
which would cause circuit oscilla- 
tion (relay chattering) if not properly 
filtered and damped. The filter com- 
ponents utilized consist of the RC 
network, R,,. Cw, and Ry», and the con- 
denser, Cy». The values of these com- 
ponents as listed pro\ consistently 
reliable results using surplus AN/ 
APN-1 radio-altimeter relays as fol- 
lows: RL, and RL 3500 ohm coil, cir- 
cuit symbol K102 RL 6500 to 7000 
ohm coil, circuit symbol K101. These 
are still obtainable from surplus part 
dealers They may be re] laced by oth- 
e! ‘ sensitive relays This may 
require changing the values of the fil- 
ters previously mentioned, as well as 
the values of the dropping resistors 
R R and R Values should not 
have to be changed to any great ex- 
tent if the replacement ia\ have 
approximately the same coil resist- 
ance as tl lays listed 

be exercised in the 

selectior he ie mi ad con- 
dense! ’. This should be tested for 
insulati resistance. If the insulation 
resistam : ! | megohms 
enough irrent may leak through to 
cause ; ‘ app I I grid of 


V,, resulting in um i prema- 


it should be mentioned 
microphone | . be care- 
fully pl ed so thi it receives little 
or no direct radiation from the loud- 
speaker which is switched off 

In accordance th naval regula- 
tions, the author wishes to state that 
this article contains opinions and as- 
sertions which are } rivate ones 
of the author and are n to be con- 
strued as official or reflecting the 
views of the Navy Department or the 
naval service at large v- 


SET PRODUCTION HIGH 


HE Radio-Electronics-Television Manu- 

facturers Association has reported that 
in the January-July period of this year, 
4.150.525 television receivers and 7,- 
941,001 radios were manufactured. The 
television set output during the seven 
months was over half a million sets 
above the previous record of 3,606,445 
sets in 1951. 

Radios with FM circuits manufactured 
during July totaled 22.986 units out of 
a total of 674.459 while 5120 of the 
316,289 TV sets were equipped with FM 
tuners. 

The total output of TV sets a new 
record for the seven-month period while 
radios were nearly 2 million over the 
same period in 1952. —30- 
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omplete Professional 
ervice Training 


at only a small 
fraction of the 
price you might 
expect to pay! 


The NEW Ghirardi 
SERVICE LIBRARY 


OR BETTER JOBS - BiGGeR PAY I" 
eLEVISION * RADIO - ELECTRON'S 


When you buy Ghirerdi 
training books you KNOW 
you're getting the best— 
ot lowest possible cost! 


For over 20 years, Ghirardi 
b ks have been more wide- 

4 in sch — 
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Radio & Television Receiver Radio & Television Receiver 
TROUBLESHOOTING & REPAIR CIRCUITRY & OPERATIO 
‘ rn et It ts « er to repa ‘ ! 


\% 


r tele 


I 


ail 
all 
Dept. RN.113, Rinehart Books, tnc., Technical Division 
232 Madison Ave., New York 16, N. ¥ 
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and more 


replacement 
problems 
are bem 
solved 

this way 


for complete 
information 
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SARKES TARZIAN, INC. 


RECTIFIER DIVISION 


415 N. COLLEGE AVE . BLOOMINGTON, INDIANA 


IN CANADA: SO ST. CLAIR AVENUE wW., 
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TORONTO 


10-Meter Preamp 


(Continued from page 129) 


C, should be adjusted (if used) for 
maximum signal and trimmer C, 
peaked for middle of the band. Peak 
on either a signal or noise. Because 
of the zero temperature - coefficient 
type condensers used, stability is ex- 
cellent. Mica condensers could 
substituted at a sacrifice in stability. 


be 


The power cable to the receiver was 
cut to length after the unit was fas- 
tened inside the receiver to give a 
“permanent” installation; however, a 
plug could be installed on the ampli- 
fier so it could readily be removed 

The entire unit fits snugly inside 
the NC-125 and makes a worthwhile 
addition to any communication re- 
ceiver. A small screw attaching the 
unit to wall will and a 
gain of approximately can be 
expected —jO- 


suffice 


15 db 


side 


“CUSTOM” LOW VALUE RESISTORS 
By L. H. TRENT 


HEN that old tube has given its last 

gasp in some experimental circuit, 
don’t heave it into the nearest disposal 
ean, because it can still furnish you with 
material for low range resistors. These 
resistors will range from 10 to 150 ohms 
or slightly higher, with a wattage rating 
of one to 30 watts. The exact wattage 
rating will depend upon the method of 
construction, 

Many of the circuits in modern equip- 
ment use odd value resistors in either 
the cathode or a voltage divider circuit. 
Most of the time, these odd values will 
not be available for experimental check- 
ing of some circuit, but it is a simple 
matter to build the low values needed at 
practically no expense. With a selection 
of burned-out tubes and some high value 
insulated resistors or other forms, al- 
most any value up to 150 ohms can be 
quickly built to an average accuracy of 
3%. 

After removing the grid structure 
from a defective tube, it will be neces- 
sary to unwind the wire. The best meth- 
od is to use needle-nosed pliers and bend 
the supporting rods inside the winding. 
This loosens the factory method of 
clamping the wire in the supports. Once 
it has been removed from the supports, 
measure the resistance of the wire. 

The next step is to anneal the wire 
to remove the strains caused by the 
winding and unwinding processes. This 
is easily accomplished by sending a cur- 
rent through the wire. A good average 
to try is about one volt-per-ohm of re- 
sistance. Heat the wire to a dull red and 
keep it at this temperature for at least 
a minute. 

The annealed wire may be wound on 
a one to ten megohm insulated resistor 
or on the ¢ nic form of a burned-out 
resistor. Either way, wind a fine thread 
on the form first as a spacer. Then wind 
the wire in the spaces between the 
threads. This results in the winding 
being spacewound for heat dissipation 
and insulation between the turns. The 


Table 1. 


_—— 


Technique for 
removing grid 
structure from 
defective tube. 


Measured values for some 


qe? 


/ ORIGINAL LEADS 


116" TINPLATE 
TERMINALS 
(CRIMPED) 


(a) (8) 


How annealed wire is wound on resistor. 


normal resistor leads or small clamp 
terminals can be used for terminating 
the resistance winding. When finished 
with the winding, dip the completed unit 
in transformer varnish for moisture pro- 
tection. 

To make a five-watt resistor, or one 
of a higher rating, wind the resistance 
wire on wire solder or another form of 
the same size. Remove the solder core 
and stretch the winding on a mica form 
of the ballast tube type. The winding 
should be stretched until the space be- 
tween the turns is about three times the 
diameter of the winding. During the 
war, some ballast tubes were rebuilt with 
these grid elements and they are still 
working satisfactorily. 1) 


of the more common tube types. 


6A7 
6SA7 


6SC7 24" 16 
(L—length of wire) *** impossible to salvage 


G3 
Res L 


G4 
Res 
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OLSON’S PENNY PROFIT POLICY MEANS GREATER BARGAINS 


saan aceoRDle TAPE RECORDER Ke BRAND NEW 14-TUBE ESPEY 


BUTTON KEYBOARD LESS THAN| _e@@e-qtins AM-FM RADIO CHASSIS 
— 4 | ze © 13 WATTS PUSH-PULL OUTPUT 


Choice of STOCK NO. AMP-10 Records 


: —e pity ty np ~ if 6-GANG TUNING CONDENSER 
104%: olan ae aabat Gaaee PRE-AMP STAGE FOR VR PICKUP 


at 17%" and 344" per sec 


ugh agatr 


tear price ' 
Superheterodyne _AM-FM “Recely 
' “ 


WHOLE- 
F SALE—$118.50 . 

we high speed _forw actin ‘ «| Custom Buy 
to 7" reels. ¢ Speaker Jack for ¢ of 1953 95 | 
REC OSING BOTH CHANNELS, "AO" \7) Axa Rectiner, | OLSON SPECIAL $ ‘69°> 

AM 334" per necond and one Cover | Opers ructions. sine Stock No. RA-156 


' 
} 
. 


1 AM-RF A 
tte” pe ‘ ] Custee 


80-6000 CPS at 3.75" and 75-10.000 CPS at 7.5" per second 


EICOR TAPE RECORDER 


OLSON SLASHES THE PRICE ON (2° CO-AXIAL | 
REGULAR $119.50 DELUXE SPEAKER 


TAPE RECORDER, (954 MODEL 400 $12% 


LATEST 1954 MODEL 400 


Simple to Operate—Precision Built 


tr podas < 


Stock No. $-168 
10 WATT HI-FI PUSH-PULL neuen 53995 Stock No 
with 


© Built-in Pre-Amplifier @ G-E Cartridge Input RA-508 
. < ‘ @ Trevie and Bass Boost @ All-Aluminum Chassis 

STOCK NO. AMP-18 r ony 2 oe ¢ _ , ; @ Push-Pull Output Multiple Speaker , \mpedances vuess 
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1500 SERIES 


Tape Recorders 


A model for every requirement 


The 1500 Series of Concertone tape 
recorders with their interchangeable 
single and dual track heads, 

covers the recording field from the 
highest fidelity requirement to 

the maximum of fape economy. 
These are the only magnetic tape 
recorders under $1000 combining 
distortion-free, full frequency 
response with all the tape handling 
facilities of professional equipment. 
Designed for custom, console or 
portable installation. 50-15,000 c.p.s. 
frequency response with negligible 
distortion. Straight line tape 
threading. Plays 5”, 7” and NAB 
10%” reels, \ 

MODEL 1501 ; 

For 7% and 15 i.p.s. operation, 

The basic recorder . $345.00 

MODEL 1503 

For 3% and 7% i.p.s. 

The basic recorder... .$345.00 
MODEL 1502 

For 7% and 15 i.p.s. operation with 
two-speed hysteresis synchronous 
direct drive motor for extreme 
timing accuracy, 

The basic recorder... .$445.00 


Write for Bulletin 201 
1502 


Recorder 
in 504 Case 


ivy Berlant Associates 
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TV RECEIVER for DX 


Description of a television receiver which includes 


a built-in booster for improved fringe performance. 


OR good TV reception in extreme 

fringe areas, a receiver must have 
good sensitivity and sync stability. For 
television DX-ing, the sensitivity and 
sync stability should be exceptional. 
A novel method of providing increased 
sensitivity in a television receiver de- 
signed specifically for DX reception is 
to incorporate a tunable built-in 
booster in the receiver. This expedient 
is used by the Mattison Television and 
Radio Corporation in their “Silver 
Rocket” 630 television chassis. The 
broadband booster built into this set 
is designed to increase the signal 
strength on Channels 2 to 13 by a 
ratio up to 10:1 without increasing 
noise 

Built into the well of the 630 
chassis, the booster has a three-posi- 
tion control on the front of the re- 
ceiver. The booster, whose circuit is 
shown in Fig. 1, is automatically 
turned on and off with the receiver, 
but can be shut off separately if de- 
sired (for local reception, for exam- 
ple). It is connected to the antenna 
terminals of the receiver by a short 
length of Federal K111 shielded 300- 
ohm cable, which eliminates the pos- 
sibility of regeneration, which may be 
caused by long leads, and minimizes 
signal attenuation. The booster is 
aligned at the same time with the r-f. 
stages of the receiver, providing maxi- 
mum bandwidth. 

Two 6J6 duo-triode tubes are used 
in a neutralized push-pull circuit in 
the booster. Triodes inject less tube 
noise into the circuit than pentodes; 


however, they do not furnish as much 
gain. The use of push-pull circuits 
therefore, brings the gain up without 
appreciably increasing the noise. One 
6J6 tube is used as an r.f. amplifier 
covering Channels 2 to 6, and the 
second 6J6 covers Channels 7 to 13 
The booster control knob selects the 
circuit to be used. Two pigtail-type 
neutralizing condensers (1.2 wsxfd.) are 
used with each tube for negative feed- 
back to improve the amplifier respons« 
and to eliminate regeneration. Both 
300-ohm balanced and 75-ohm unbal- 
anced antenna inputs are provided 

The booster is self-powered, using a 
selenium rectifier and isolation trans- 
former. A thermal “on-off” switch 
automatically applies power to the 
booster after the power is applied to 
the receiver, reducing the likelihood 
of transients affecting the selenium 
rectifier 

Another feature of this receiver, and 
one designed to improve the sync sta- 
bility, is a two-tube syne clipper cir- 
cuit. One tube functions as a high- 
frequency clipper, having a short time- 
constant parallel RC network in its 
cathode circuit which effectively serves 
as a low-impedance path to ground 
for noise pulses; the other tube is a 
low-frequency clipper which passes a 
noise-free vertical sync pulse to the 
syne amplifier, increasing stability. 

Thus, increased sensitivity and im- 
proved sync stability are provided in a 
TV receiver which can pull the signal 
in from distant stations as well as 
from the local ones. —30- 


Fig. 1. Schematic diagram of the tunable booster built into the Mattison TV set. 
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degree of temperature 
constructed of close-spaced 
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construction and with 
should be used 
insulation is preferable for 
condenser as well as for the tube 
coil sockets and coil forms 

Silver-mica fixed lave 
less capacity change with temperature 
change than ordinary (and con- 
sequently frequency change) 
Coils completed and_ tested 
should be dipped in hot paraffin or 
coated with Duco cement 

Fig. 5 shows two small variable 
densers mounted at the left of 
main tuning condenser. These were 
part of the original equipment, and 
were wired in parallel. We shunted 
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installation. Feed directly into amplifier 
or radio. Speeds: 3.75" and 7.5" per sec- 
ond. Fast forward and rewind (1200 ft. 
in 40 sec.). Maximum recording time of 
2 hours on both tracks at 3.75" speed 
Push-pull bias erase circuit assures com- 
plete erasure. High-quality 4-pole, 
shaded-pole motor. Shpg. wt., 13 Ibs 
96 RX 587. 9T-3M Basic Recording 
Mechanism. Net $59 


PRE-7 Preamp- 
Oscillator 
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»hono and mike 
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speed. 5 tubes and “Magic Eye"’ level 
indicator. Includes jack for headphone 
monitoring. Shpg. wt., 10 Ibs. 


96 RX 588. Net $39.75 
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Recorder 

The 9T-3M mech- 
anism and PRE-7 
shee oscillator 
1oused in a hand- 
some portable case. Size 
13°. With tubes, 5" reel of tape and 7° 
take-up reel. For 105-125 v., 60 cycle 
AC. Shpg. wt., 29 lbs. 
96 RX 589. Net 
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$114.50 


We stock all Pentron Recorders 
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them across the main tuning con- 
denser and they serve as a bandset. 
They are shown in the diagram as C;. 
Their value may be increased to 125 
uefd. thereby eliminating the fixed 
condenser C, for easier initial calibra- 
tion. This will provide an 
means for preliminary spotting and 
spreading of the 160-meter band to 
the desired tuning range. If necessity 
decrees, a small negative-coefficient 
condenser of approximately 10 to 25 
uufd. may be also shunted across the 
main tuning condenser to minimize 
warmup drift — 3) 


easier 


"Small-Package" Modulator 


103) 


(Continued from page 


tapped secondary winding 
vides impedances of 3000 
and 8000 ohms 
by a rotary switch 
rear of the chassis 
on the switch is 


that pro- 
5000, 6500, 
The taps are selected 
mounted on the 
The fifth position 
used to short circuit 
the secondary when c.w. is being used 
Power must not be applied to the 
modulator tubes when the modulation 
transformer secondary is shorted be 
cause damage to the transformer may 
result. The transformer primary is 
rated at 25 watts of audio and the 
secondary is rated at 100 ma. dc 
However, the transformer has been 
with 150 ma. dc. in the 
secondary for extended periods with- 
out damage 

The 6AQ5 tubes are rated at a maxi- 
mum plate and screen voltage of 250 
but a 300-volt supply has 
used for greater power output for the 
past year and the original tubes are 
still giving satisfactory service If 
only 10 audio are needed a 
250-volt supply should be used so the 
tubes will operate within their ratings. 


operated 


volts, been 


watts ol 


Construction 


The modulator is built on a 94%” x 
5” x 2” aluminum chassis. The micro- 
phone jack, gain control, and a dial 
light are mounted on the face of one 


end of the 
bracket is 

bulb to be 
of the 


chassis. The dial 
the type that allows 
replaced from the 
chassis by 


light 

the 
front 
unscrewing the 
jewel. (The bulb has a bayonet base 
which will not shake the 
socket in mobile work as a screwbase 
bulb would.) The output-impedance 
tap switch is on the other end-face of 
the chassis. 

Mounted on the top of the chassis 
from front to rear the micro- 
phone transformer, 6C4 tube, inter- 
stage transformer, 6AQ5 tubes, and 
the modulation transformer. The pho- 
tographs clearly show 
of parts so no trouble 
perienced in laying out the unit 

There should be at least one-half 
inch clearance between the 6AQ5 tube 
shields and the adjacent transformers 
to permit adequate ventilation 
ard-size tubes may be 
the miniatures without the 
circuit if octal sockets are used. Re 
place the 6AQ5 tubes with type 6V6 
and the 6C4 with type 6J5 

While the design might seem adapt- 
able to an even smaller than 
that used, ease of construction and 
maintenance are more important con- 
siderations than small the 
small size. 


loose in 


are: 


the placement 
should be ex- 


Stand- 


substituted for 


changing 


space 


size fol 


sake of 
Operation 


the modulator in 
necessary to 


To put 
it is only 


operation 
connect the 
power supply, microphone, and load 
and to the impedance tap switch 
to the proper position. The unit should 
never be operated without a load on 
the secondary of the modulation trans- 
former or the transformer will be 
damaged. The output impedance to be 
used is determined by dividing the r-f 
amplifier plate voltage (in 
the plate current in amperes, e.g., 
300 v./0.1 amp 3000 ohms 

This is, of course, the standard calcu- 
lation for all plate modulators 

If you want a compact, inexpensive 
easily-built modulator for your 30- 
watt rig, “small packag« modulator 
was designed for you. 0 


set 


volts) by 


Under-chassis view. Parts placement is straightforward, almost following the cir- 
cuit diagram layout. Octal tubes may be substituted for the miniature types used. 
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NEW SUPPLY ARRIVED! ELECTRIC MEGAPHONE SYSTEM 


LIMITED QUANTITY 


TRANSMITTER-RECEIVER 
Novy Model ABA-1 
(CG-43AAG) 
Army Model SCR-515A, 
known as the BC-645 
450 MC—15 Tubes 
BRAND NEW— ORIGINAL CARTON 
Can be easily converted for phone or CW 
P micatioen. Covering for the followir 
42 20.450 Me ham band 
obile 160-470 MC 
television exper 
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police and fire departments, later 
joining CBS in Chicago in 1940 where 
he helped install the network’s low- 
band FM station. 

Mr. Timberlake is a senior member 
of the IRE. He is a well-known ama- 
teur, with the call of W9RZP for over 
20 ars. 2 OF 55 1- 008 
— Price includes | Dynamoter, pepe: $34. 98 For Rural Areas, Hotels, Commercial 
Steamers, Bali Perks, Etc. 
SCR-274N S. NAVY type PAE-1 Elects 
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EQUIPMENT ’ cally amplifies the t signal of the , 
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RECEIVERS ‘ USED e 


190 to 550 KC $29.95 $4 able amplifier “BRAND NI 


atte 
DEMONSTRATION GIVEN AT ‘EITHER OF 
3 to 6 MC «95 (as is) 24. PLATT’S ©TORES $149. 50 
34 
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TRANSVISION, INC. has set up a special 
transformer and coil manufacturing 
division to handle the design, engineer- 
ing, and manufacture of specialized 
coils in small quantities .. . ANDREW 
CORPORATION of Chicago has set up a 
Canadian affiliate, ANDREW ANTENNA 
CORPORATION, LTD., which will have 
headquarters in Whitby, Ontario 
John W. McLeod has been named man- 
ager of the new organization i 
HUFFORD MACHINE WORKS INC. of F! 
Segundo, California has announced the 
formation of a new electronic division 
Located in a new 10,000 square foot 
plant at 2201 Carmelina Avenue, Los 
Angeles, California, the division will 
specialize in the development and pro- 
duction of d.c. regulated and unreg- 
ulated rectifier-type power supplies, 
magnetic amplifier controls, magnetic 
servo amplifiers, and transformers 
... The purchase of THE SEALTRON 
COMPANY by William C. Sage was an- 
nounced recently. He has acquired 
the name and a substantial portion of 
the assets of the company which is 
located at 9701 Reading Road, Cincin- 
nati. Officers of the new SEALTRON 
CORPORATION include Mr. Sage as 
president, H. G. McKnight, vice-presi- 
dent, and Lawrence M. Paul, secre- 
tary-treasurer. 
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ADSITIONAL EQUIPMENT 

456 Modulator 
Bi 450 Controt Box (3 Receiver) 1.49 
BC-451 Control Box (Transmitter) 1.29 . 
BC-442 Relay Unit (ANT) . 
Plugs: PL-147, 148, 151, 152, 153, * : 
154, 156— EACH : Special for This Month Only!! 
Flexible Shafting with gear to fit 
receivers ' STANDARD BRAND TUBES 
2 Transmitter Rack " . . For Mail Order Customers Only 


Single Transmitter Rack 
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ing unite Metal Case to Hold Above Tuning Unite $1.00 
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SENSATIONAL SALE! 
SPECIAL! HS-33 HEADSET, used r ARC-5/R-28 2 MTR RCVR 


T9/APQ-2 NAY > $19.95 
RADAR TRANSMITTER . ~ BK ~.. --F~ pw - 
80/115 V 400-260-26 VIC > A FBP 


Designed primarily for air- 
craft operation 
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W. WARD WILLETT has been appointed 

advertising manager of LaPointe Elec- 
tronics Inc., manu- 
facturers of the 
“Vee-D-X” line of 
TV antennas and 
accessories, 

He was formerly 
sales promotion 
manager of the Plaa 
Corp. and was with 
Benton €& Bowles 

and the Platt-Forbes advertising agen- 
cies. 

Mr. Willett has resided in West 
Hartford, Conn. since 1946. He is a 
graduate of Williams College and 
served in World War II with the ski 
troops. 


Harmonic Gen TITA irtele 12th 


Fleid SPECIAL! 
~~. Now! Fit | BEACON RECEIVER 
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er “a 28 Vo t 
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SPECIAL! Am los 
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ASSORTED - 24-28 VDC, can be conver 
RADIO PARTS 4 Comes complete with PI > plugw and 2 
) : foot l tecord. 2 terminal blocks and in- 
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struction book $3 
BRAND NEW SPECIAL! . 
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MAX BALCOM, Sylvania Electric Prod- 
ucts Inc., has been reappointed chair- 
man of the RETMA educational TV 
committee for the coming year. 

He will head the fifteen-man group 
which will continue its study of devel- 
opments in educational TV and en- 
courage projects in the field through 
the cooperation of individual manu- 
facturers —30-- 
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Learn on REAL EQUIPMENT! 
in Best Equipped School of its 
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Prepare for your future NOW! Come tothe Great 
Shops of Coyne. Get practical training in oppor 
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better job in Industry or better service rating 
if drafted 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full-size equipment 
Trained instructors show you how, then you do 
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vanced education needed 

Approved for Veterans 

Finance Plan—Enroll now, pay most of tuition 
later. Lf you need part-time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Special tuition plan for men of draft age. 
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| 510 S. Paulina St., Chicage 12, IIl., Dept. 83-454 
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might produce severe radiation. It is 
also much easier to completely shield 
a crystal cartridge than a tube in 
trying to minimize this harmonic 
radiation. 

A crystal has less capacitive 
ing than a tube, therefore, the load- 
ing of the 4th video i.f. by the crystal 
video detector results in more gain in 
that stage. The 1-518 uses a 
1N105 crystal for the video detector. 
This is a 1N60 that can be clipped 
in to the circuit to make replacement 
easier. 

A positive polarity signal must be 
fed to the cathode of the picture tube, 
therefore, the output of the 
is negative. This permits noise limit- 
ing in the grid circuit of the 12BY7, 
since the bias can be adjusted so that 
any noise burst that is greater than 
the tip of the sync level would drive 
the tube to cut-off and thus be elimi- 
nated. 

Direct coupling is used between the 
crystal detector and the video ampli- 
fier and between 
and the picture tube for several im- 
portant reasons. An obvious one is the 
elimination of the d.c. restorer 
ordinarily required with RC-coupled 
video amplifiers, permitting grid-leak 
d.c. re-insertion to be used 
features are the elimination of sig- 
nal phase drifting caused by conden- 
ser frequency discrimination, and the 
improved low frequency amplifica- 
tion. Of course, trouble from leaky 
or shorted coupling condensers is also 
avoided. 

The cathode return of the 12BY7 is 
through Ra», a 4.3 ohm resistor in the 
cathode circuit of the 6BQ6. This re- 
sistor maintains a bias of about one- 
half volt on the 12BY7 at maximum 
contrast and no signal. Thus, the cur- 
rent of the 12BY7 is limited somewhat 
when these conditions exist, prolong- 
ing the life of the tube. 

Some of the 4.5 me. sound i.f. enters 
the video amplifier To prevent this 
signal from reaching the cathode of 
the picture tube, a series resonant 
trap consisting of Cy. and Lx» is 
located in the plate circuit of the 
video amplifier 

A portion of the video amplifier 
plate voltage is also applied to the 
cathode of the CRT, helping to provide 
the bias for the tube 

The 1-518 sound strip has a full 
complement of 5 tubes giving a noise- 
free undistorted output. The physi- 
cal arrangement of the tubes is such 
that a minimum en- 
countered in servicing these circuits 

The sound take-off is at the detec- 
tor through a series 
circuit tuned to 4.5 mec. Taking the 
sound off at this point instead of at 
the plate circuit of the video ampli- 
fier avoids the trouble of sound 
getting into the picture. The ampli- 
fication of the sound if. stage is 
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great enough to drive the sound if. 7) 7) ‘ 
limiter to limiting action even at the | 7 O% La GOs off léat/ 


weakest signals. 


The ratio detector transformer is 
enclosed in one shielding can instead 
of two for better noise immunity. A 
6V6 tube is used for the output stage . 


giving 1.6 watts output 


Anti-Noise, Sync, A.G.C. Circuits 


One triode of V;, a 12AU7, has the 
‘rid and plate tied together so that 
the tube operates as a diode. This 
diode is connected in series with the 
sync pulse take off instead of in paral- 
lel, as a diode clamper would be, and 
therefore, it is called a “gate” circuit 
If a noise burst comes riding in on the 
tip of a sync pulse, at pin 8 of Vis, 
and the plate voltage of the noise gate 
tube is adjusted close to the sync 
pulse level, then the noise burst will 
make the cathode more positive than 
the plate, causing the tube to cut off 


All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 1-Year Guaranteed Tubes. 


and preventing the noise from passing 
through the tube 
The right half of Vu, a 12AX7, is 
used as a sync separator and is biased 
below cut-off so that only the positive- 
going vertical and horizontal sync 
pulses drive it into conduction. This 
cuts out all video material which re- 
mains below cut-off 
The left half of V,, is also used as a 
Sync separator as well as an a.g.c. 
rectifier. By adding its output to the 
uutput of the right triode, the horizon- NOW! RAD-TEL PARTS AT BIG SAVINGS! 
tal lock-in range is greatly improved. 
[he condenser C», charges up to a Here's your big opportunity to save as never 
d.c. level proportional to the ampli- before on parts you need now. Look at the savings. 
tude of the sync pulses. This puts a 


fal ly constant voltage drop across the NATIONAL TURRET ARMY-NAVY HEADSETS 


~J 
cathode resistol a. .¢ control R 2. as TV BOOSTER _ aoe ~ Bn. — Mohd 
\ portion of this voltage is fed to the ; ee eee a a 
avid of the a.g.c. amplifier (Vy, a $ @) Rate tess List $16.00 ‘ ¢ 
6AU6) so that its amplification varies $g95 $2.95 coch per set O 
with the amplitude of the sync pulse —_— —-—_— - 

A negative-going sync pulse is fed 
to the grid of the right half of V 
the syne clipper. The bias this 


‘ 


12° Magnovox 5 UTAH : 4X 6 INCH QUAM 
P.M. SPEAKER \ AUTO SPEAKER ‘ P.M. SPEAKER 
Heavy Magnet 7 v¢ 4 hm Field 


tube is such that the top of the sync List $11 50 Li ; List $5.05 
pulse and any noise bursts riding on it $ 5 

are clipped ofl The output of the 59 ~~ $195 
syne clipper feeds the vertical syne L—__—_______— ; 


pulses to the vertical integrator and RAD-TEL OReS . ee : pre ASSORTMENT OF 
the horizontal sync pulses to the hori- SUPER BUY! RESISTORS Wot Wott , “ ~y 4 200 for $139 


zontal discriminator 


Two separate triodes are used for 
vertical scan A 6C4 in a blocking é . ‘ : RCA TYPE FLYBACK 
- 70 YOKE (Mfe. b 1o« 
oscillator circuit gives very stable Leap if TRANSFORMER 


750 $995 
operation for the vertical oscillator bist $ i J Type 21571 95¢ 
The vertical output is a 6AH4 which | . 
is a high-gain tube operating well a eearee 

. , FILTER CONDENSERS HI. VOLTAGE VERTICAL 
under its limits so that there is little KITS* 150 V ELECTROLYTIC CERAMIC Outrut 
chance for breakdown °110 to © pke., minimum CAPACITOR CONDENSERS TRANSFORMER 


500 mmtd 

Interlace improvement was accom- »0.20 $2.95 10 MFD 509 WV 1 4 3VC cc 10—1 Ratio RCA 
plished by the addition of condensers . pris . 600 Pook 500 ~™'S ade Type 
O in the plate circuit of the 6C4 40-40 $3.25 Box of ten (10) 1S KV vo List $4.50 


. 500 mmtd 
and C in the plate circuit of the so.30 $3.25 $2.95 20 kv 49Ce0 95¢ 


6AH4 These condensers were added 100 INSULATED TERMS: A 25% deposit must accompany oli orders—bolonce C.0.0. Al 
RESISTORS Box of 100 shipments F.O.B. Irvington worehouse. Orders under $10—$! 00 Hondling 


Chorge Subject to prior sale 


to decrease the horizontal sync pulses 


that have gotten into the vertical 50% & 4 Won. 25 $965 


1 Wor, 25 2 Wort 


Sweep circuits 

The a.g.c. system requires a voltage 50 ASSORTED Box of 50 ae TUBE 
negative with respect to ground. It MICAS $195 ¢o 
is obtained by pulsing a tube which Regular & Stiver Type . 


is used as an a.g.c. amplifier. The 
pulse used is a portion of the hori- 
zontal sweep pulse of the correct 


Phone: Essex 5-2947 115 Colt Street 
h Dept. RN-11 Irvington 11, N.J. 
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List $.75 


ANODE CAP integrity Is Our Chief Asset” 
19° 


polarity obtained from a separate cycle variations keeping the JR drop 

* winding between lugs 1 and 2 on the across Ry; and Ry uniform. The 
Examine FREE horizontal output transformer. As _ negative voltage developed across 
seen in Fig. 2 this winding is con- Rw is fed into the grid circuits 
nected in the plate circuit of the a.g.c. through 1000 ohm isolation resistors, 


ie a i bi amplifier at points “X” and “Y”, Riso, Ris, and Rig. 
ey i When the 6BQ6 goes into cut-off, How much a.g.c. voltage is de- 
| developing the high voltage pulse, this veloped is determined by how heavily 


pulse induces a current in this a.g.c. the a.g.c. amplifier conducts. When 

winding in the “X” to “Y” direction. a strong signal is tuned in, a large 

This makes the plate of Vi, the a.g.c. amplitude of sync signal is fed to the 

amplifier, positive with respect to its grid, pin 2, of the a.g.c. rectifier, the 

cathode, so that tube conducts. left half of Vy. This large positive 

To understand how a negative volt- sync signal causes heavy conduction 

a age is developed, first trace the path of the a.g.c. rectifier and develops a 
Prentice-Hall that the tube current must follow large JR drop across the a.g.c. control, 

when it conducts. Current flows from Rm, in its cathode circuit. This gives 

ELECTRONICS & | cathode to plate of the a.g.c. ampli- a positive voltage on the grid of the 
fier, then through the flyback wind- a.g.c. amplifier making it conduct 

UHF LIBRARY ing “X” to “Y”, on thru Ry and Ry heavily. A large negative a.g.c. volt- 

to ground. Of course, the current age is developed, then, and fed to the 

Edited by W. L. EVERITT completes its path from ground back _ grids of the first three video i.f. stages, 

5S VOLUMES 1662 ILLUSTRATIONS to the cathode through the cathode reducing their gain. On weak signals, 
resistor R Now remember when the smaller amplitude of sync signal 

Pay Easy Installments if You Keep Set current flows through a resistor, the means less Pcie er in the rectifier 
pn Re ad es tate oo IR drop across it will result in a_ which, in turn, produces a smaller 
any phase of modern electronic theory and polarity that is negative on the side bias on the grid of the a.g.c. amplifier 
a aaete he ~~ bing <M ourstana™® | that the current enters. Also, the and less a.g.c. voltage is developed 
ly written, logically arranged, profusely induced pulse in the winding is the Thus, the video i.f. stages are allowed 


illustrated, 


clear 


| force that is causing the current to to give more amplification to the 
Electronic Fundamentals and Applications flow, so no “B+” is needed to make’ weak signal 
By Prof. John D. Ryder, Univ. of Illinois the a.g.c. amplifier conduct. Since It is important in fringe areas that 


logical, easy-to-follow treatment of 


‘erinsipios endediving olectren tube ‘ current is going in the direction of the r.f. amplifier of the tuner give 


vacuum tubes, (c) all basic " “oy . . » i. oe > ‘ vent P = “ene 
en Betecaee * Betionde Y” to ground through R and Rus, maximum gain to a weak signal 


of Electrons, Space Charge in Vac the JR drops across them will be Therefore, it is not desirable to feed 
ode Rectifiers. Triodes. Multi-Element 


Small-Signal Amplifier Circuits. Audio-Fre- | negative with respect to ground. This a negative a.g.c. voltage of any am- 
eee Motlalation Souter, Wave cvapime | iS the negative voltage that we want plitude to the r.f. stage when receiv- 
Tubes und Circuits. Photoctectric Celle, Solid for a.g.c. to control the amplification ing weak signals. To effect this, a 

te Electronics of the first three video if. stages. voltage divider made up of resistors 


Electromagnetic Waves and Radiating Systems The large condenser C charges on R and R is connected between 
By Prof. Edward C. Jordan, Univ. of Iilinois the initial surges of current through the a.g.c. bus and the 120 v. supply. 
‘ ' d of electromagnetic engineering Vis and then filters out the 15,750 The polarity of the voltage at the 


ncludes prope the as radiation and tran 
' I reg " of UHF transmission line 


ve gule antennas, slot antennas, radiation and 


bGeediinn. iseubi-wese ead Gipcaaes buammmesien Top view of the Sylvania 1-518 series TV chassis showing tubes and parts. 


Ultra High Frequency Engineerin 
By Thomas L. Martin, Univ. of New Mexico 
and technique of ALL the new fields of elec 
engineerit t ‘ Telemetering Electronic 
iston, Blind landing sys 
lonosphere measure 


and the others 


Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Iilinols 


ion und = theore 


magnetic 
m of plane 
Guided waves between parallel planes Wave 


Elements of Television Systems 
By George E. Anner, New York University 


( pete basic theory, plus current practice, co 
stema. Cor ercial Telecasting Syaster 


Gives clear exposition of all phase 


of preture tranemission, including the new technique 
of dot interlace 
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LIBRARY 
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the until full price of 845.35 is paid 
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intersection will depend on how much 
a.g.c. voltage is developed. With a 
very weak signal, the a.g.c. voltage 
will be close to zero and the voltage 
at the center of the voltage divider 
will be positive. So as not to have a 
positive voltage fed to the grid of 
the r.f. amplifier through R,., one of 
the unused diodes of V,,, the 6AV6, 
has its plate connected to this point. 
If this point tries to go positive when 
the a.g.c. voltage is low, the diode 
will conduct keeping it at ground 
potential. As the incoming signal gets 
stronger, the a.g.c. voltage gets more 
negative until a point is reached 
where the voltage between R,., and 
R becomes negative. This occurs 
when there is about 10 volts on the 
bus. Then the diode of the 
6AV6 no longer conducts, since its 
plate no longer positive with 
respect to its grounded cathode. Now 
a negative voltage is fed to the grid 
of the r.f. amplifier through R re- 
ducing its gain and preventing over- 
loading of the video if. or video am- 
plifier stages by the strong signal. 


High-Voltage Circuit 


A new 6V3A damper tube with some 
outstanding features is used in this 
circuit. The cathode is connected to 
the top cap of the tube; since a high- 
voltage pulse is on the damper 
cathode in this circuit, it puts this hot 
point inside the high-voltage cage in- 
stead of underneath the chassis. Thus, 
no high voltage or high-voltage pulse 
exists on the underside of the chassis, 
preventing probability of shock to 
technicians troubleshooting the set. 
This cathode cap also permits the 
complete high-voltage assembly to be 
easily removed for replacement or 
service. The 6V3A has a peak inverse 
rating (plate-to-cathode breakdown) 
of 6000 v. compared with 3500 v. for 
the 6W4. The 6V3A cathode-to-heater 
breakdown voltage is 6750 v., whereas 
it is only 2100 v. for the 6W4. Look- 
ing inside the tube, one can that 
the spacing between the heater and 
cathode is exceptionally large. 

A new autotransformer type of fly- 
back system is used to develop the 
high voltage. A much higher pulse is 
developed, giving 17 kv. at the cathode 
of the 1B3 high-voltage rectifier. This 
more efficient system eliminates the 
need of a voltage doubler circuit 
which would have another 1B3 and 
two high-voltage-condensers. 


1-520 Chassis 


standard 1-520 chassis is 
by Sylvania for 1954 TV 
This chassis uses a detent-type tuner 
with a 6BC5 pentode r.f. amplifier and 
a 6X8 oscillator-mixer tube 

A filtered negative d.c. voltage, ob- 
tained from the 1N105 crystal video de- 
varies with the strength 
incoming signal fed to 
the r.f. and if. stages 

The 1-520 
special syn 
recting the 
and a noise 


a.g.c 


looks 


see 


The 


used 


also 
sets 


tector 
of the 


circuit, 
and is 
for a.g.c 


chassis also contains a 
> balancing trimmer for cor- 
horizontal syne 


inverte! 


p ilse 


circuit 


shape 
0 
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FAMOUS B-29 


BOMB SIGHT 


ASSEMBLED BY SPERRY 
GYROSCOPE CO. 


Experimenters 
Physicists 
Schools 
Research Men 
Mechanics 
Opticians 
Laboratories 
Tech Institutes 
En,ineers 
Repairmen 
Manutacturers 
Electricians 


n three Lua ee main body and two 
’ 4 t 


Cost to U. S. Govt. $21,000. 
Your Cost BRAND NEW 


295% 


Sensational Buy! 
MODULATED BC-221-AK 
FREQUENCY METER 


BRAND NEW! Limited quanti, fret 
Ra i285 to 


» calibration charts 
Your cost, GRAND NEW 
Used, Excel ’ 
tubes & crystal 


$129.5 
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MS-23 high impedance 


imp (featherwt) 
me (2 unite) 
with PLSS plug 


and 4426 jack, B tong 


Exceltient 
vseo 


T-17 | Snare Har Mimike 200-ohm 


to-tatk ewiteh, 5° oe 
BK ANT ‘NEW 
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MICROPHONES 


singte tut 


wt * $7.95 


$5 50 


CARBON HANDMIKE 


ohm single button 
switch 4 


BRAND NEW 


cable, 


Sig Corps, 200 
Press to tale 


$5.95 


7-45 Lip Mike 
T-30 Throat Mike 


navy type 


$0 49 
40 


usto new 


$i.45 
8s 


Terrific Transmitter-Receiver Buy! 
FAMOUS BC-645 450 Mc.—i5 Tubes 


BRAND NEW. in original car- 
ton! Easy to convert for phone 
or CW 2-way con nication 
covering these bands 420-450 
450-460 Me 
460-470 Cit 


perimental. Contains 15 tubes 


4.7°7 4-7H7 2.786 2.6F6 

2-955. 1-WE-316A Size 10%% 

BRAND NEW mADi gnats wt. 25 Ibe 

$4 50 CONVERSION DIAGRAM 
DED! 


ol INCLU 


PE-101C peaores for 
above BC-64 


UHF ANTENNA ASSY, for 
ebove BC-645 


DYNAMOTORS 


Input 


Excetient 
Used 

$4.90 

.95 


~Ne Oe 4 ee 
eeveavee 
evevveve 


2 
PE 104 (Vibrator) 
17 


DOM 414 (with 


EICOR Dynamotor 
0 401 27¥ «605A 


PE-LISAX (with 
hiter) 2A 
GENERATOR 

GN 39-F 46V 25A 1000V 350A 
(16* L, 8 dia. 50 Ibs.) 


INVERTERS 
PE.218 inverter Leland 
in: 278V DC--38A 
Out: 500V 800 cyc SOVA 1 Ph 
PE-218 Inverter Leiand Wincharger— GE 
in: 28V 2A 
Out: 115V 380 500 Cyc 


9.75 


1SO00VA. 1 Ph 16.50 24.50 


SETCHELL-CARLSON 
BEACON RECEIVER 
BC-1206-C 


Receives A-N beam signais 
Tunes 195 to 420 Ke. Size 
42x 4x 6%". Wt. 4 tbs 
Complete with 5 tubes. 


er. $1350 
Mc Elroy 
Automatic 


KEYER 


BRAND NEW 
Suitable for keying transmitter, 
tice Has photoelectric cell and sensitive relay 
Variable speed motor operates on 110 volts 60 


fess tubes 


or tor code prac 


cycles AC. or DC. complete with 2 $27.95 


| 11726 and 1-117L7 tubes, your cost 


ARMY FIELD PHONES 


Type EES——Tatk as far as 17 
mites. Dependable 2-way com 
munication at tow cost. ideal 
for home, farm, field. Up to six 
phones can be used on one 
tine Each phone compiete 
with ringer. Originally cost 
govt. $65.00 each. Excel 


tent Condition, 
—_ —_ 
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vy 
ec Revr 
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ec 
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ec 
ec 
ec 


190-550 Ke 
6 Mc 
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Sinete Tranemitter rack 
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Exe 
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EQUIPMENT 


ellent 


Brand New $58 


NEW COMPLETE LF.F. 
Equipment RC-188-A 
t_ about $20,000 


cost 
it for a tiny frac 
converted 


Originally 


» tow buy 
of cost 


* sactine $350.00 


im original 


WILLARD 


6-VOLT 


MIDGET 


STORAGE 


3-amp we 


standard electrotyte 


BATTERY 


3% 
Uses 


$2.65 | 


WILLARD 2-VOLT STORAGE BATTERY | 
$2.69 


20 AMP. HE 

SRAND NEW 

1-QUART ELECTROLYTE FOR ABOVE, 
enoucH FoR TWO CELLS 


AND FARM SETS (GE 18530) 


eorTTi.e $1 45 


7T-PRONG 2-VOLT VIBRATOR, FOR PORTABLE 


$1.49 
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Stromberg-Carlson 
RCA 

Radio Craftsman 
Magnecord 

Bogen 


1095 Commonwealth 


De MAMBRO SOUND EQUIPMENT CO. 


announces 
THE OPENING OF ITS NEW 
BOSTON STORE 


Introducing: 


One of the nation's finest hi-fi sound studios featuring com- 
plete stocks and displays of the following lines: 


SEND FOR YOUR NEW HI-FI 
CATALOG NOW! 


DeMAMBRO SOUND EQUIPMENT CO. 


Avenue, 
ALgonquin 4-9000 


Rek-O-Kut 
Lansing 
Browning 


Fisher 
McIntosh 


Boston 15, Massachusetts 


Let me show you how EASY it is to 


LEARN TV.9 


td 


the practical way-- bv." 


ASSEMBLE A 
TRANSVision 


TV KIT 


= - - 
Pay as You Wire $ 
I WILL HELP YOU to start learning 
TV the practical way — by 
assembling @ TRANSVISION TV KIT 


in EASY STAGES. For only $39 you —_ 

get PACKAGE #1 (standard first Down Payment 
pkg. for all of our kits). This pack- » 
age gives vou the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my “TV and 
Electronics Notes”. When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 


Shows 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UNF. ideal for 
FRINGE AREAS. Ne Previous Technical 

Knowledge required, Write now! 
TRANSVISION, INC., Dept. RNII 

NEW ROCHELLE, N. Y. 

== MAIL THIS COUPON TODAY «= = 
Mr D. Gressin, Educational Director ‘ 
r TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. AN11 , 
0 tm enclosing $._______.. deposit. Send standard kit's 
i PACKAGE *1, with off tastruction Material. Balance COD.» 
‘ (-D Send FREE copy of your new TV Kit Catalog, ‘ 
' Nome_ | 
! 
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<a 
| Acrosound * 5 


"300" series 


B ULTRA-LINEAR* TRANSFORMERS 
g_ FOR UTRA-UNR. RCTS 


Vv optimum placed screen taps i 
for U-L use 
Vv response + 
100 ke 

V flat power curve 20 cps to 
20 ke 

Vv the cleanest, most natural 
sound available 


i db 10 cps to 


r KT 66's, 5881's, 807 


$24.75 net 


"18.75 net 
KT-66's, etc. 
39.75 net 


Available at leading distributors 


Complete data ond characteristics 
of Ultra-Lineor Circuits and Acro- 
sound Output Transformers on 
request. 


pp p af 


*Patents Pending 


ACRO PRODUCTS CO. 
369 Shurs Lane Phila. 28, Pa. 
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Guitar Amplifier 


(Continued from page 75) 


Because battery life 
the small current requirements of 
transistors, the author soldered lead 
connections directly to the battery ter- 
minals. Some builders might prefer 
to provide a simple socket, however, 
so that the battery could be easily re- 
moved and replaced without using a 
idering iron 

No 


either 


is long, due to 


to obtain 
maximum over- 
response, minimum dis- 
maximum power output in 
the model assembled by the author 
but, rather, parts values were chosen 
experimentally to give a good com- 
promise between these factors con- 
sistent with the characteristics of the 
transformers and speaker employed 

Because of this, the builder may ex- 

wide latitude of judgement in 
making circuit modifications to obtain 
especially desired characteristics 

For example, the 10 «fd. coupling con- 
densers used in the model (C:, C,, C,, 
and C;) were chosen bec of ready 
availability. Much smaller coupling 
condensers will do as well, and values 
as low 4 «fd. or even 2 wfd. may be 
used without changing the low fre- 
quency response appreciably. 

The low frequency response of 
model is limited primarily by the low 
frequency of the miniature 
interstage transformers employed (T’,, 
T:, and T,) rather than by the size of 
the coupling condensers. This does 
not indicate that the transformers are 
of poor quality. The small transform- 
ers used are of excellent quality, but 
are simply not designed as “hi-fi” 
transformers. Their small size pre- 
cludes using enough iron in their 
cores to insure low frequency 
response. 

Should the builder have, or 
to obtain, proper interstage 
formers having a wider 
sponse, he should not 
them. 

The builder may also find it worth- 
while to experiment somewhat with 
the sizes of those resistors affecting 
“bias” current and hence individual 
stage characteristics (R:, R,, Ry, R 
The following technique may be used: 

(a) Connect an 0-10 milliammeter 
in the collector circuit of the stage 

| to be checked. 

(b) Connect the “Vert. Input” ter- 
minals of an oscilloscope to observe 
the signal appearing across the out- 
put load of the stage (generally the 
primary or secondary winding of a 
transformer). 

(c) Connect a variable or a 
resistance substitution box in place of 
the “base return” resistor 

(d) Connect an audio 
generator to supply a signal 
stage being checked. When 
ing the generator, use a blocking con- 
denser if necessary to avoid a change 

| in the d.c. value of the input circuit. 
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attempt was made 
maximum gain, 
all frequency 


tortion, o1 


ercise 


ause 


as 


the 


response 


good 


be able 
trans- 
frequency re- 
hesitate to use 


resistor 


Ssine-wave 
to the 
connect- 


Whether or not a blocking cendenser 
will be required will depend on the 
output circuit of the generator. 

(e) Applying a sine-wave signal to 
the stage, and observing the output 
signal on the scope, adjust the value 
of the “base return” resistor for the 
desired characteristic maximum 
gain, minimum distortion, etc. When 
making gain checks, be sure to keep 
the input signal level constant. When 
checking distortion, be sure the input 
is not overloaded. 

(f) Do not use any value of “base 
return” resistor that permits more 
than maximum collector current to 
flow (5 ma. for the CK721 and CK- 


722). 

A number of possible parts substi- 
tutions have already been mentioned 
but several others are possible. Let 
us review a few of these. 

The Mallory type 302424 transistor 
power supply battery may well be 
substituted for the battery specified 
in the parts list. This is a long-life 
6.7 volt mercury cell unit 

A larger speaker might well be 
used instead of the 6” PM speaker 
used by the author. If a larger speak- 
er is employed, it will be necessary to 
use a larger case, of course. 

If the builder prefers, any other 
type of cabinet might be substituted 
for the wall speaker baffle. A stand- 
ard speaker cabinet, an old receiver 
cabinet, or even a small “overnight” 
case might well be used 

The rotary power switch may be 
left out and a control type switch 
mounted on either the “Gain” or 
“Tone” control used instead. 

As mentioned previously, the guitar 
amplifier is not powerful enough to 
be used as a substitute for a standard 
vacuum-tube amplifier. Rather, it is 
designed primarily to supplement the 
guitar in small gatherings and in the 
home. 

When used in this application, it 
gives good results, and even permits 
the guitarist to achieve some interest- 
ing musical effects by adjusting the 
tone control. 

In addition, the guitar amplifier has 
sufficient over-all gain to permit its 
use with a standard crystal micro- 
phone, provided the “mike” is not held 
too far from the mouth of the 
speaker, that is, provided a reasonably 
strong output signal is obtained from 
the “mike”. Used in this application, 
it permits the technician to perform 
a number of interesting experiments 

Still another application of the 
guitar amplifier is to provide loud- 
speaker output from a crystal or 
transistor receiver (a resistive load is 
connected in place of the usual mag- 
netic headphones, and the audio sig- 
nal appearing across this resistor 
connected to the input of the am- 
plifier). 

Even where the amplifier is not 
assembled for a specific application, 
it makes an excellent construction 
project for the student, technician, or 
engineer desiring greater familiarity 
with transistor circuits. — W- 
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Smaller than a desk pen — 
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’ pier 6 hone 


the NEW Turner C-4 Stand 


ARROW ELECTRONICS offers 


for Model 80 Microphone 


The new C-4 stand gives complete maneuverability 
and convenience with the Model 80. It pivots the micro- 
phone in a 135° arc for any operational angle — swings 
parallel to base needing little more packing space 
than two packs of cigarettes. 

The microphone is held firmly by the unique, positive- 
action hinge, yet moves smoothly and easily to any 
desired position without adjustment. Microphone 
quickly and easily removed. 


This new, matching stand is solidly built of die-cast 
zinc overlaid with beautiful satin chrome plate. It 
is heavy enough to prevent tipping — it will not slide 
with the weight of the cord. The C-4 stand comple- 
ments the graceful shape of the Model 80; the com- 
bined unit is an attractive but inconspicuous addition 
to a speakers’ table. Ideal for use with wire recorders, 
public address systems, pulpits, office and factory call 
Systems, amateur operators and other similar uses. 
Model C-4 matching stond. 54"—27 thread. List Price 

Model 80 Microphone. List Price 


THE TURNER COMPANY 


900 17th St., N. E. Cedar Rapids, lowe 
In Conede: Canodian Marconi Company, Toronto, Ont., and Branches 
Export: Ad Auriema, Inc., 89 Broad Street, New York 4, N. Y, 


RIVER EDGE 700 “IMPROVE IT” KIT 


” ie FOR CORNER SPEAKER ENCLOSURES 
along each side 7 7 size speaker! at Rae one tgester ~ 
adually work up to a Two-Way System. speaker 

only $26.97 eiapters includes! Specially engineered to utilize the 
best features of a bass reflex enclosure and a rear 


en 
25 


horn loading arrangement. 
SEND FOR FREE CATALOGUE, today! 
Send 25% deposit on C.0.D.s. Deduct 2% on 
Prepaid orders. F.0.B. N. Y. Shipping Wgt:—45 Ibs. 
ARROW a 6 
ELECTRONICS 


85 Cortlandt St. ¢ WY. 7, N.Y. 0 9.4714 
18 Front Sty Wompeiocd. MV. « Mttepomed 1-1828 
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AIREX'S New Co-Channel 


630 FA-2 pth an | System 


3 MONTHS 
RMA 
GUAR. 
OW ALL 
PARTS 


Mounting 
Brackets 
$6.50 


Here is the 
chassis on the 


Chassis 
Mfr. Lic 
by R.C.A. 


powerful fringe area 
market today... the one 
lV engineers and servicemen are buying 


most 


for themselves. Clear, sharp, exceptional 


reception up to 200 miles. 


CHECK THESE EXCLUSIVE FEATURES 


* 10 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles © 3 position 
fringe area switch © Delayed graded AGC 
system ©@ Standard Coil Cascode Tuner pre- 
vents radiation © Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines ©@ Heavy duty 
front focus control ©@ Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width © improved sync am- 
plifer © Improved automatic brightness con- 
trol © Set aligned for 21.9 MC. New Ham band 
will not interfere © Improved fused high volt- 
age power supply gives full 14.5 KV under load. 
Will handle all picture tubes up to 24 inch with 
full sweep © Itmproved video amplifier has a 
gain of 40 ©@ All moulded plastic condensers 
give long life & trouble-free operation @ Easily 
adapted to new UHF stations in 2 minutes by 
just changing a strip in the tuner ©@ Extra 
heavy duty power transformer with lagre safety 
factor © 6CB6 tubes in Video IF to give full 
gain @ Extra filtering in power supply for hum 
& ripple-free operation © Phono Connection & 
switch on chassis allows you to play your phono- 
graph or tuner through the built-in 10 watt hi- 
fidelity amplifier © Extra heavy duty focus coil, 
which runs cool © Full focus cosine yoke. 


THE ONLY CHASSIS WITH 
ae AUDIO ad AT 
Fed. Tax 


oss CR, Tube 
included "169° , 4 Brackets 


Complete with 12” ROLA Hi-Fi Specker 
Detailed Service Manual & Schematic—$1 


TV PICTURE 630 CHASSIS 


20” and 21” 


FOR 27” 
TUBE SALE PERATION 
Stendard Brende, Factory me . $21995 
sar year 
rene... ease TV GOLD 
rue 839-951 PLASTIC MASKS 
uar. © Mos $79.95 16” and 17”. .S 4.95 
Tube $79.95 
e Ring and Sleeve 
for 24° Ss 7.50 
BARGAIN CABINET BUY 
Beautiful mahogany consolette fewitn 
maak’ ghost & tube imeuntisg tresses” PAQ9S 
in Blond ° $59.95 
Send for complete cabinet brochure 


FREE—New TV—Hi-Fi PARTS CATALOG 


All merchandise brand new, factory fresh, guarantee 


re eat * ect to change with- 
NO FED TAXes To. PAY. 


AIREX RADIO CORP. 


SHOWROOM: Ee Washington St., MN. ¥. 7 
Gramercy 7-9245 


out notice 


MAIL ORDER: 400 Lafayette St. NN. ¥. 3 


| ures only 21/64” 
| long, is available in values up to 1 


|} accuracies to 


| XX50, 75 volt “B” 
| trade 


| tion on a 
| covers 


| with batteries, 


| The “Ekeradio” 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 


By mentioning RADIO 6 


SUBMINIATURE RESISTOR 
The Daven Company, 191 Central 
Avenue, Newark, N. J. has developed 
a new precision wirewound 
Type 1119, especially for application 
where a high value of resistance is 
necessary in a very small resistor size. 
This new resistor, although it meas- 
diameter and 25/32” 


resistor, 


megohm. The unit is rated at 4 watt 
and is non-inductively wound. Stand- 
ard resistance tolerance is + 1 per- 
cent although it can be supplied in 
+ .05 per-cent 

of the company will sup- 


Dept. SMR 


| ply additional information on request. 


75-VOLT “B" BATTERY 
Burgess Battery Company of Free- 
port, Illinois has introduced its No. 
battery to the 


The XX50 embodies new construc- 


| tion features which are said to give 


the battery superior performance and 
additional power. Full details on this 
original-equipment and replacement 
battery are available from the com- 


| pany’s distributors. 


“EKERADIO" 

Ekeradio, 646 N. Fair Oaks Ave., 
Pasadena 3, California is in produc- 
miniature receiver which 
both the broadcast and the 
160-75 meter short-wave band. 

Housed in a plastic hinged 
measuring 2%” wide, 3%” long, and 
142” deep, the set weighs 8 ounces 
The headphones weigh 


case 


5 ounces. The receiver operates on one 
hearing aid battery and one penlight 
cell. The life of the “B” battery is 
three to four months. The penlight 
cell runs about thirty hours. 
Controls include a volume control 
and a ball-bearing tuning condenser 
and the set uses a subminiature tube. 
comes complete with 


batteries, double headset, and antenna 
kit, completely wired and tested. 


TUBE TESTER 
The Triplett Electrical Instrument 
Co., Bluffton, Ohio has developed a 
new proportional mutual conductance 
tube tester which has been designed to 
handle the most perplexing tube test- 
ing problems in radio servicing, indus- 


trial, laboratory, theater and p.a. 
equipment, communications, and many 
other fields. 

The Model 3423 tests tubes by ap- 
plying a high-frequency signal to the 
grid and measuring the signal compo- 
nent in the output by a special instru- 
ment circuit. This more closely simu- 
lates actual operating conditions in 
the tube under test. 

Tubes with widely varying charac- 
teristics can be checked without over- 
loading or other damage to the tube 
because of the wide selection of tube 
parameters. Its flexible switching ties 
in with the speedy roll chart for 
quick, reliable testing. 

The case 
covered. It measures 
x 614”, 


is wood, grav leatherette 
14%” x 18 _ 


ASTRON CONDENSER 


Astron Corporation, 255 Grant Ave- 
nue, East Newark, N. J. has released a 
new line of condensers which fe 
a new concept in the design 
tion, and performance of molded plas- 
tic paper units. 

Known as the “Blue-Point” 
ers, the new components are housed in 
a tough, non-inflammable molded plas- 
tic case and are permanently 
against heat and moisture by 
of a special solid glass-like 
ting bond that 
part of the case. 

Literature on the new 
is available on request. 


‘atures 
construc 


condens- 


sealed 
means 
thermoset- 
becomes an integral 


“Ty 


Blue-Points” 


RESONANCE INDICATOR 
Dynamic Electronics-New York, Inc 
73-39 Woodhaven Blvd., Box 188, For- 
est Hills, New York has recently intro- 
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duced its Model! 60 resonance indicator 
which has been designed to correct the 
major deficiencies in existing, commer- 
cial grid-dip meters. 

The new unit measures the parallel- 
resonant frequency of circuits from be- 
low 10 mc. to above 1000 mc. Because 
of the small probe size, hitherto inac- 
cessible passive, unenergized circuits 
may be checked and isolation of the 
desired circuit, where many circuits 
are in close proximity, is assured. 

The unit may be used to measure 
self-resonance of r.f. coils, to search 
for parasitic resonances, to pretune r-f. 
and if. circuits, to provide quick 
checks for shorted turns and “Q” of 
coils, etc.-all without applying power 
to the circuit under test or disturbing 
the natural environment of the circuit 


CASCODE CONVERTER 

Mohawk Electronic Research Labo- 
atories, Inc., R. D. 4, Amsterdam, 
N. Y. is now in production on a new 
v.h.f. cascode crystal converte 

Employing only three tubes and 
measuring just 3” x 3” x 5”, the unit 
is small enough to mount inside a com- 
munications receiver cabinet. If de- 
sired, as many as five units may be 
mounted on a standard 7” x 19” relay 
rack panel. 

A 6BQ7A is employed as a cascode 
r.f. amplifier. One 6J6 combines the 
functions of crystal oscillator and fre- 
quency multiplier while another 6J6 is 
used as a combined mixer and multi- 
plier 

Usable 
than 


average sensitivity is better 
5 microvolt and noise figure av- 


= 


The bandwidth of these 
units is essentially flat over a 6 me. 
range but may be peaked to favor any 
portion desired. The standard if. out- 
put frequency is 14 to 20 mc. Other 
frequencies are available upon special 
order. 

Units are available to cover 
me. segment of the v.h-f. 
between 50 and 250 me. 


erages 5 db. 


any 6 
spectrum 


NEW BANANA PLUGS 

The National Company, Inc. of Mal- 
den and Melrose, Massachusetts is now 
in production on a new type of banana 
plug 

The new unit, 
advantages over previous 
cording to the company 
mica-filled Bakelite i: 
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the FWT, has many 
types, ac- 
Molded of 


:ccordance with 


Admiral is first with the best 
and the mostest. Your Admiral 
distributor now carries the 
most complete and up-to-the- 
minute line of TV antennas 
and accessories. See the Ad- 
miral Catalog for high-gain 
UHF antennas of the most 
advanced design . . . rotators 

all-weather transmission 
line .. . mast and tower equip- 
ment for every type of instal- 
lation. 

Now you can get everything 
needed from one source, at one 
time .. . no need to waste time 
shopping around. Quick,close- 
to-home service. Admiral 
prices are lowest. And every 
item conforms to Admiral's 
high quality standards. Send 
for your catalog today! 


eS 


Admiral Corporation, Accessories Division 


Mail coupon for 


Admiral 
CATALOG 


Name 
Address 
City 


3800 Cortland St., Chicago 47, Illinois 


Please send free catalog. 


YOUR LATEST BUYING GUID 


1370 catalog pages of Official parts data 


The right part when you need it. . . 

This permanent, hard cover Official Buying Guide of 

the electronics-TV parts and equipment industry with 

its comprehens.ve index and detailed descriptive data, 
eliminates the need for all other 
files and catalogs. Radio's MASTER 
catalogs 90% of radio-TV-elec- 
tronics and 
Complete descriptions, 
tons, 


parts equipment. 
illustra- 
and prices. You 
compare - substitute - purchase 


directly from the MASTER. 


Go to 


specs, 


your nearest suppler or 


@ 1370 pages 

@ 85,000 items 
e 8"x!I”" 
@ 8,500 illustrations 


write to: 


UNITED CATALOG PUBLISHERS, INC..110 Lafayette Street, N. Y. 13, N. Y.  teibutor 


i 


Vy 


iA 


hit 
ha 


Wh 


~5 Ibs. 


through your reg- 
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JAN specifications, it is styled for easy 
gripping. Leads can be brought di- 
rectly from the base of the prongs or 
through a hole at the bottom of the 
plug. The top of the plug has been 


GUARANTEED 
for PEAK 


insure your 


TO MERIT YOUR CONFIDENCE « 


isfaction—Every tube we ship has been tested in a radio or T\ 


set for PEAK PERFORMANCI Each tube is attractively 


packaged in individual carton-—and. each WINDSOR Tube you 


buy carries the full RTMA GUARANTEE! 


6SK7GT . 


6SL7GT 
6SN7GT 

| 6S9O7GT 
678 


6uU8 


PERFORMANCE! 


25L6GT 
25W4GT 


12SL7GT 
12SN7GT 


A T T > 
WRITE FOR Sees oS. Ree Re 


ting Tubes at simiiar savings! 


25% DEPOSIT with Or 
dise F.0.B New York Cit 
than $10, add $1 handling 


Windsor ELECTRONIC TUBE CO. ees 


1515-N SHEEPSHEAD BAY ROAD, BROOKLYN 35, N.Y 


FOR ALL PURPOSES 


LOW FREQ —FT 241A for SSB, latice | SCR BC-610 
filter, 4%" spe. 54th of 72nd harm | $22 
channels listed by fund. fractions; “op 
omitted | ¥" sp | 
370 392 412 433 494 515 | 400 459 | 5910 
372 393 413 494 495 516 | 440 461 
374 994 414 435 496 S18 
375 395 415 436 497 519 
376 396 416 437 498 520 
377 397 418 438 S01 522 
379 398 419 441 502 523 
380 401 420 483 503 525 
381 402 422 504 526 
383 403 $05 527 
yaa 404 506 529 
385 405 507 530 
386 406 $08 531 
387 407 42 $09 533 
388 408 429 491 S11 534 
390 409 490 492 512 536 INET | 
| 241A 
391 411 493 513 537 | 4 wor per! $1.29 EA 
$9 00 
M9¢ 514 538 %* SPC 
EA 10 for $4.50 $1.95 EA 
FT 243-4" P IN SPC 
4190 6206 7806, 1015 5760 5906 6340 6573 7440 
5030 6773 7840) 3735 5773 5940 6373 6575 7506 7673 99 
5485 6873 7873) 5305 5800 5973 6406 6606 7573 7706 ¢ 
13 | 5677 5806 6273 6450 6640 7606 7973 Ea—10 
5706 5840 6306 6473 6673 7640 8240 for $9.00 
49¢ ca—r0 | 5725 5873 6325 6506 6706 7650 
| 5740 Add 20¢ postage for each 
tor $4.50 10 crystals (or less) 


TWO-STATION 
INTERCOM 


Consists of master 
a remote station 
20-1 ‘ 3 wire 
cable. 115 V opera- 
tien C or Db xtra 
wire «0 

per ft 


r wel 


ho not send pe 
ship best way, collec 


PARTS DISTRIBUTORS, LTD. 


CRYSTALS, 


™ 520 TENTH ST., N.W. - WASHINGTON, D.C. ~ 
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price change without notice. Dept. N-11. 


N° WIRING. Plug this adapter 
into your present tube tester 
(any make or model) and onto pic- 
ture tube Overall length 49! 
Checks any picture tube 
static or magnetic 10” to 30”, right 
inside the cabinet, for cathode emis- 
sion, shorts, etc 

C.0.D., plus postage. Check or M.O., 
we pay postage. Money bock guarantee. 
ACT NOW! Order Today Direct from 


electro- 


vect RONIC, 


SupereX™ 


DEPT. N 2 
23 ATHERTON STREET, YONKERS, NEW YORK 


JOBBERS: a few choice territories still available! 


designed to accept additional plugs. All 
contacts and nickel- 
plated brass. 
Drawings 
may be obtained by writing the Com- 
ponents Division of the company, 61 
Sherman Street, Malden, Mass 


screws are ol 


specifications, and prices 


POWER SUPPLY 

Power Designs Inc., 119-22 Atlantic 
Avenue, Richmond Hill 19, New York 
has introduced a new 
lized power supply, the Model 351 

Designed to furnish d.c 
equipment where unusually close per- 
formance tolerances, rapid 
time, and freedom from transient re- 
sponses are required, the new unit 
rated for 100 per-cent duty cycle with 
regulation held to 1 per-cent for 
line variations from 105 to 125 volts 
and load variations from zero to maxi- 
mum output current ratings 

tipple and noise level is less than 1 
millivolt, internal impedance is less 
than .4 ohm, recovery time for instan- 
taneous application of full load from a 
no-load condition is less than 8 milli- 
seconds, and stability is guaranteed to 
within .5 per-cent per day 


voltage stabi- 


power to 


recovery 


PEAK-TO-PEAK V.T.V.M. 

Radio City Products Company, Inc., 
152 West 25th Street, New York 1, 
N. Y. has announced an advanced «& 
sign peak-to-peak v.t.v.m., the Modcl 
655. 

The instrument gives a true reading 
measurement of complex and sinusoi- 
dal voltages with necessary 
peak or r.m.s. values read directly, for 


peak-to- 


the analysis of waveforms in video, 
syne, and deflection circuits 

This vacuum-tube voltmeter features 
peak-to-peak a.c. measurements from 
.2 volt to 4200 volts on seven ranges; 
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a.c. r.m.s. measurements of .1 volt to ers, and in electrical equipment in gen- 
1500 volts on seven ranges, d.c. meas- ' 1 j eral, has been brought out by the Jnsu- 
urements from .02 volt to 1500 volts line Corporation of America, 3602 35th 
on seven ranges, and resistance meas- : ‘ Avenue, Long Island City 1, N. Y 

urements from .2 ohm to 1000 meg- : The spring-loaded jaws, which are 
ohms on seven ranges ; : actuated by a thumb button in the 


. 2 body of the clip, hold firmly on con- 
ONAN ELECTRIC PLANTS -_ : he 7 ductors up to 4 inch in diameter. Con- 
Two new gasoline-driven§ electric nection to the clip is made with stand- 
plants, rated at 10,000 and 15,000 — ‘ ard banana plugs. The new clip is 
watts a.c., have been added to the wa- : pS available in two body colors: No. 524B 
ter-cooled line of engine-generators . . ~ tens | a in black and No. 524R in red 
manufactured by D. W. Onan €& Sons, 
Inc., Minneapolis, Minn 
The new “HQ” models are powered 
by Continental 4-cylinder, water-cooled 
engines and were designed to provide 
dependable, economical electric power 
for both primary and standby applica- 
tions. Special features include an im- 
pulse-coupled magneto with special 
radio shielding which makes starting 
easier and faster; a sliding battery 
rack for easier servicing of batteries: 
a new efficient tested cooling system of 


tery-operated transmitter is also avail- SCOPE CALIBRATOR 
able for use with this receiver. Electronic Instrument Co., Inc., 84 
ALLIGATOR CLIP Withers St., Brooklyn 11, N. Y. has 
A fully-insulated alligator clip which released a newly-designed oscilloscope 
greatly facilitates the testing of live voltage calibrator, the Eico Model 495 
circuits in television and radio receiv- The new instrument provides an ac- 


It’s HERE—Sangamo’s new premium molded paper 
tubular capacitor that will outlast and outperform any 
ther tubular ... built for better TV performance, 


C#0SO-g 


only 10% quarts, requiring less anti- 
freeze for outdoor winter operation; 
and low fuel consumption 

The company will supply full details 
on request 


INTERLOCK CONNECTORS 
Harvey Hubbell, Inc., State & Bos- see your jobber 


wick Ave., Bridgeport, Conn. is cur- 
rently offering a new line of interlock Sor this 
electrical connectors which features 
automatic locking connection that can 
never disconnect accidentally 
The interlock plug locks automati- f n 
cally when plugged in and can be 70 \ 
quickly and easily disconnected whet 
desired. This locked, vibration-proof \s 0 
connection has constant low-contact 
resistance and actually makes contact 0 


on two separate surfaces which ai 4 P Sats sigh a Conete 
7 Saat me pas Here’s a deal you can’t afford to miss. You 
under constant coil spring pressure . i foe eee i teteae of Gast: 
Any decrease in contact pressure on get a basic balanced inventory as 
one contact surface will be automati- series sro ee eee based on 
cally increased on the other surface nations Aor : , - se ome 
Several different connectors are now steel chest with two ¢ xtra drawers for sma 
available and full details will be sup- parts—-PLUS your choice of 100 attractive AY 
plied by the company on request folders to promote  searag business. You get 
all this for only $24.00—the dealer net 
RADIO CONTROL UNIT price of the capacitors alone. (They list 
Electronic Model Engineering, Inc at $40.00.) You can have 100 of any of these 
TP a arinty rnb bi : f ; business-building folders without extra 
6127 Alta Avenue, Baltimore 6, Md. is Get acquainted with the Telechief today— cost—a sample of each is enclosed in 
7. 97 O55 . 7 
in production on a 27.255 mc. superhet your Jobber has these kits in stock. the kit. 
receiver which has been designed for 


all types of radio-controlled airplane Thabe 
and boat models who know... choose Sargame 


The set features high sensitivity, 
good stability, a tuned r.f. input am- 
plifier, two if. stages, five standard 
battery-type tubes, slug-tuned coils 
and small size (3” x5”) 


A companion crystal-controlled bat- | SANGAMO ELECTRIC co. TLLIWOts 
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NE w 
Trav Electric 


CONVERTERS 


CHANGE 6 OR 12 VOLT D.C. TO 
110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 


TravElectric 


Super 
Model 6-71160 
60 cycle 
60-75 Watts 


$3733 


Size 

4x5" 26" 
@ Wire Recorders 
@ Amplifiers 
@ Soldering lron 


Operates 

@ Dictating Machines 
@ Turntables 

@ Smoll Electric Drill 


TravElectric 


Master 
Model 6-51160 
60 cycle 
40-50 Watts 


$2433 


Size 

4°x5"x6" 
@ Curling trons 
@ Radios 
@ Turntables 


Operates 
@ Smoll Dictating Machines 
@ Test Equipment, etc 
@ Portable Phonographs 


TravElectric 


Senior 
Model 6-1160 
60 cycle 
35-40 Wotts 


$] 595 
List 

Size 2a"x2a"x4" Operates 

@ Test Equipment @ Short, Long Wove Radios 


@ Turntables @ Portable Phonogrophs 
@ Lights @ Electric Shovers, etc 


Model 6-11160 
60 cycle 
10-15 Watts 
$1135 
ust 
Size 2°x2°«x3 A" 
Operates Test Equipment, All Electric Shovers 
Fully Guaranteed 
See Your Jobber or Dealer 
MFRS. OF PRECISION EQUIPMENT 
1068 RAYMOND AVE. © ST. PAUL 14, MINN. 
In Canoda write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 
Export Soles Division: Scheel international, Inc., 


4237 N. Lincoln Ave., Chicago 18, lll., U. S. A. 
Coble Address —Horscheel 


curate peak-to-peak voltage measure- 
ment of complex TV waveforms re- 
quired to test and align TV receivers 
in accordance with the manufacturer's 


specifications. It may also be used to 
calibrate the vertical, horizontal, and 
intensity axis of any scope 
The unit is available in two forms 

factory wired (Model 495) and as a 
kit (Model 495-K). The company will 
supply full details on this or any other 
unit in its test equipment line upon 
request. 


PRECISION RESISTORS 

Arnhold Ceramics, Inc., 1 East 57th 
Street, New York 22, New York is 
offering a line of “Chemo Carbon” pre- 
cision resistors for critical circuit ap- 
plication. 

Based on a process developed by 
Stemag Corp. of Germany, the new 
resistors feature smaller temperature 
coefficients, greater stability under 
humid conditions, small changes in 
resistance values over long periods of 
time, a reduction of noise level and 
low-frequency characteristics, and 
greater uniformity in large production 
runs. 

Full details on these precision film 
resistors have been included in Bulle- 
tin 1 which is available from the com- 
pany on request 


LINE VOLTAGE ADJUSTER 
P. R. Mallory & Co., Inc. of Indian- 
apolis has fntroduced a new line-volt- 
age adjuster and isolation transformer 
which has been developed especially 
for radio and television service shops, 


industrial service shops, and labora- 
tories. 

Designated as the type LVA2, the 
new unit comes completely enclosed in 
an enamel metal case. It provides in- 


finitely variable a.c. line adjustment 
from 90 to 130 volts at 1200 watts: in- 
finitely variable low voltage from 0 to 
40 volts a.c. at 4 amps in the isolation 
position or 8 amps in the common line 
position; and an isolated, infinitely 
variable 90 to 130 v. a.c. output at 350 
watts. 

Write the distributor division of the 
company, P.O. Box 1558, Indianapolis 
for additional information on this unit. 


SEALED TRANSISTORS 

General Electric Company, Syracuse, 
N. Y. has announced production of new 
all-welded junction transistors with es- 
sentially infinite life expectancies 

The new units are evacuated, her- 
metically-sealed, and of all-welded 
metal construction. They are the first 
to have all-welded construction, which 
eliminates the aging effects of mois- 
ture and trapped solder flux fumes 

The welded metal construction al- 
lows power ratings of almost one watt, 


with two units in a class B push-pull 
circuit. They have been demonstrated 
to operate under water at tempera- 
tures up to 100 degrees C 


STACKPOLE RESISTORS 

The electronic components division 
of Stackpole Carbon 
Marys, Pa. has announced that its 
standard % watt fixed composition re- 
sistors are now available with spe- 
cially-formed and trimmed leads for 
printed circuit applications 

This new feature facilitates the han- 
dling of resistors when assembling 
components on the standard .062” 
printed wiring base. The hot-tin-dipped 
leads are cut and formed for a tight 
“spring fit” and extend through the 
printed circuit base just far enough 
for easy soldering. Resistors snap into 
place. 

Samples and full details will be sent 
to quantity users on letterhead request 
to the manufacturer. 


Company, St. 


MIKE CLAMP 

Atlas Sound Corp., 1451 39th Street, 
Brooklyn 18, N. Y. has released its 
new Model SK-1 “Sky Hook” univer- 
sal clamp designed to solve many dif- 
ficult problems of microphone posi- 
tioning. 

The SK-1 fastens securely to almost 
every type of surface ledge, round 
pipe, or irregularly-shaped stanchion. 
Full details from the company. —3}- 
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Audio at AFIS ORDER BY MAIL FROM WHOLESALE RADIO 
(Continued from page 59) Equal To $75 Motorized GENERAL ELECTRIC 


—. : TV Aerial Systems HIGH FIDELITY 
are run with the zero-level pairs. No 360° SUPER DIRECTRONIC CUSTOM MATCHED ENSEMBLE 


crosstalk has resulted and we save Electronically Rotates in All Directions 


several hundred feet of cable and con- oe eed Snyder 
duit by the omission. The same cir- | | Segjeeson®.oe¢., 
; ; ; mo leme ay . 
nic a 1a , tron dl 


cuit-level grouping is carried out in 
the small audition or practice studio ~- PREAMPLIFIER A2-200. Completely self-contained, self 
which contains a scaled-down version | Extremely, high _ OMPL Er ‘warlable reluctance “nerertages. Ad). ,Fecord. con 

. 6-POSTT IC rensation rram a selection ndividua 
of the equipment in the main studios. i W controle, Layanes : 
The term “dbm” refers to single-fre- CLAMPS. Order Snyder model ‘ : 
quency, sine-wave power 10 db above | ¢_SAy Surge pinectnomic 5 ‘1-300. 10 watts output 

. 


yrovre . »ric “aks "ek > Mode! AX-548 it 2 db 4 8-16 ohm speaker output 
program material peaks read on the on, Gaamten, Gpanman Ob-aeD 


‘ter.5 OT mE 0O-15,.000 cps ms imp. 25 
vu meter. Cover All VHF Channels with 2 Arrays See eo eee chetied batie punta ond 


Detailed Audio Layout SNYDER BROAD BAND YAGIS | decoxe rome anms. ror nome or wonton 


wae Calibrated stylus pressure adj). 1 to 10) grams 
: © Higher Gain Than 12” arm, Al-500-624.05. 16” arm, $25.95 
The principal circuits are shown in Conventional Yagis a 

the block diagram, Fig. 5. The sources © For Fringe and “The Very Best’’ says High Fidelity Mag. 


1 FIDELITY 
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Fort Slocum. All of these feed into ALL CHANNEL UHF | s-.’*.$89.50 = 507. ‘50 
RCA 76B5 console or control board, BOW TIE & REFLECTOR FM-AM Tuner 50-R 
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vide a terminated 600-ohm circuit 
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We use the. CBS-pioneered single 
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24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
—is the world’s largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE 
COMPREHENSIVE 


1953 


RELAY SALES |) 
CATALOG =| is 


NOW READY 


Te 


Be sure to send 
for your copy 


Telephone 
SEeley 88-4146 


833 W. CHICAGO AVE. 


DEPT. 8, CHICAGO 22, ILL. 


| lets around the 
| circuits 
| phones which may be plugged in by 


troubleshooting, equipment 
tion, and special set-ups. This last is 
a great convenience when the staff 
includes enthusiastic pioneers contin- 
ually striving for unusual effects. 
The arrargement of the racks is 
shown in Fig. 1. Rack 1 is located 
alongside the Presto 6N_ recording 
lathes and includes from top to bot- 
tom the Western Electric 
iting amplifier, vu meter, Presto 85E 
disc recording amplifier, RCA tube- 
check voltmeter, McIntosh 20W2 re- 
cording amplifier, UTC 3AX equalizer, 
and RCA BA2C preamplifiers. Rack 2 
contains utility amplifiers, Hallicraft- 
ers SX32 communications receiver, 
talkback amplifier, main patch panel, 
utility pad and transformer panel, 
cueing amplifier, and terminal blocks 
behind the blank panels at the very 
bottom. Rack 3 includes the 
Hoffman R4 tape recorder, 
panel, elapsed-time indicator assem- 
bly which totals the hours of use of 
major equipment items, reverberation 
generator, RCA 4917 sound-effects fil- 
ter, and RCA BA2C preamplifiers to 
make up for losses in the filter. 


substitu- 


patch 


Special Features 


While the 
audio layout 
broadcast 
studios as 


equipment and over-all 
conform to standard 
practice, the nature of the 


student laboratories re- 


quires additional features not usually | 


found in commercial facilities. For 


example, with large numbers of inex- | 


perienced personnel coming and going, 
wires and cables trailing across the 
floor must be held to minimum num- 
ber and length. Thus a.c. power is 
available every eighteen inches from 
“wired plugmold” run inconspicuously 
along the top of the baseboard. At 
the end of the day, a switch at the 
studio door turns off the power and 
also kills a red tell-tale light visible 
through a port in the studio door. Re- 
ceptacles for all four studio micro- 
phone channels are available at sev- 
eral points around the studio in the 
hollow chair-rail which serves as a 
wiring duct. This duct also carries 
utility audio circuits to multiple out- 
room. One of these 
provides feed for program 
students on some types of shows to 
obtain aural cues from _ preceding 
parts of the program. The chair-rail 
duct also carries a grounding bus to 
which student-operated tape machines 
and sound effects turntables may be 
grounded to keep down hum. 

The “on-the-air” sign is controlled 
by a separate switch instead of by 
contacts on the console microphone 
keys, to permit the sign to be lighted 
when only student-operated tape re- 
corders are being used. When this 
very versatile sign goes on, it ener- 
gizes a relay which silences the studio 
telephone and intercom and _ substi- 
tutes a red light for the call buzzer. 
At the same time, another relay 
switches the talkback amplifier out- 
put from the studio speaker to a spe- 
cial pair of studio phones worn by a 
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Compiete tine of Receiving Tubes Thousands of other 
types of memitting Tubes i you don't see it 

ces subject to change without notice 
California add sales tax. Add postage to order 


ELECTRONICS 
Dept. &-26 
7552 Melrose Ave. 
Los Angeles 46, 
California 


STAV ON THE A/R 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


SALES CO. 


Mode! 10EL, 1OKW A.C 


W hen storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Gasoline driven auto- 
matic models to 50,000 watts. 
PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 


Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car- 
ried by hand or in trunk of 
car. A.C. models: 400 to 
3,500 watts. 


Write for FREE Folder 
D. W. ONAN & SONS INC. 


7899 
Minneapolis 14 
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student or an assistant instructor. 
This arrangement silences the studio 


talkback speaker while on the air ALL-CHAN NEL CONVERTER 
just in case—and at the same time 
makes it possible for the director to 
maintain verbal contact with the stu- 


dio. 

Another feature of the studios re- 
quired by student consideration is E 2) 
size. The studios will each accommo- <a i 
date fifty students seated as an audi- 1 
ence for demonstrations. On the other sd 
hand, to permit simultaneous use by 
smaller groups for tape sessions, a 
heavy double-velvet stage curtain can 
be drawn across each studio to form 
two practice rooms. The sound absorp- 
tion of the curtain makes it possible 
to operate a tape recorder speaker at 
medium volume on both sides without 
serious mutual interference. The con- 
trol rooms, 14 by 19 feet, are twice the 
usual size in order to accommodate 
fifteen students seated as observers 

The philosophy of the Armed Forces 
Information School is that instruc- 
tion in program production should be 
given at the professional level, imple- 
mented by a laboratory studio plant 
of comparable technical performance. 

The installation described was de- 
signed to meet this standard. 
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ecee to servicemen 
who really want to 
learn to use the 


OSCILLOSCOPE 


fully and accurately! 


A complete 

ey to using 
the handiest 

service instru- 
ment of all... 
ian = all kinds 

of jobs!... 
Written so you 

can reall 
understand it 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By JACOB H. RUITER, Jr 
of Allen B. DuMont Laboratories, Inc 
326 pages, 370 illustrations, $6.00 
Like most servicemen, you've proba 
bly read a lot about oscilloscopes——-but 
still don’t know how to use them as weil 
= es like to 
so, here's the book you've been 
woking for 


ke 

In MODERN OSCILLOSCOPES AND THEIR 
USES, Mr. Ruiter starts right at the beginning. He 
shows how oscilloscopes are designed and how they 
work. Then he explains exactly how, why and where 
to use them 

No involved mathematics. No puzzling theoretical 
discussions. Instead, this world famous authority gets 
right down to earth in answering the questions that 
have probably kept you from taking full advantage of 
the money-making service possibilities in oscilloscopes 


HOW TO HANDLE TOUGH JOBS 
EASIER AND FASTER 


From routine trouble shooting to han 
dling the toughest realigning and ad 
justing jobs, each operation is carefully 
explained. These include determining 
where and how to use the oscilloscope; 
how to make connections; how to adjust 

circuit components; how to set the controls—AND, 
ABOVE ALL, HOW TO ANALYZE PATTERNS 
From dozens of pattern photos you see and learn to 
recognize patterns that are wrong, nearly right and 
exactly right! 


SAVE HUNDREDS OF DOLLARS 
IM AM-FM-TV SERVICE TIME! 


Busy servicemen have told us that 

the television service section of MOD 

ERN OSCILLOSCOPES alone is worth 

the entire price of the book. Here you 

get exact procedures for aligning the I-F 

stages; aligning V-F tuned circuits in 

the mixer stage; checking gain of the picture I-F stage 

by stage; troubleshooting the sweep circuits and 

dozens of other jobs. Similar big sections cover use of 

the oscilloscope in AM and FM radio servicing and 
other electronic uses 


No other type of specific service training can mean 
#0 much to you in terms of increasing your efficiency 
and earning power. Use coupon today! 


READ IT 10 DAYS at our risk! 


Dept. RN-122, RINEHART BOOKS, Inc. 
Technical Division 
242 Madison Avenue, New York 16, New York 
Send MODERN OSCILLOSCOPES AND 
THEIR USES for 10-DAVY FREE ENAMINA- 
TION. If book is satisfactory, | will then send you 
$6.00 promptly in tull payment. If not, | will return 
book postpaid in good condition and owe you 
nothing 


Name 
Address 


City, Zone, State 


Employers’ Name and Addreas 
Price outside |). S. A., 360.50, cash only 
if you return book within 10 days 
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Money back 
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International Short-Wave 
(Continued from page 132) 


Argentina—LRS2, 9.310, noted clos- 
ing 2200 in Spanish; classical music 
weekdays after 2000. (Kahan, Calif.) 
SIRA, 15.345, Buenos Aires, noted in 
English 1845-1930, excellent level. 
(Zirkle, Va.) 

Australia—VLCS9, 9.615, is good level 
in Eastern North American “morning” 
beam 0700-0845, news 0715, 0815; DX 
session Sun. 0830. (Welch, Mass., oth- 
ers) 

Belgium—Belgian Congo—The Bel- 
gian Short-Wave Service is currently 
scheduled over 6.000, 1300-1600 French, 
English, Swedish; 9.144, 1815-1930, 
French, Dutch, also 1930-2200 on 9.144; 
in parallel on 9.655 (OTC, Leopold- 
ville); 1200-1615 in Dutch and French, 
9.745; same channel in Portuguese, 
Spanish 1615-1800; 11.850 in French, 
Dutch 0700-0800, 1200-1245, 1300-1600; 
15.335 in French, Dutch 0600-0800, 
1200-1245; 17.860 in English, Dutch 
0500-0600, in French, Dutch 0600-0800. 
(ISWC, London; Kroll, N. Y.) OTC, 
9.655, Leopoldville, good level in Eng- 
lish 2000-2200 closedown, relaying 
ORU. (Boyce, N. J.) ORU, 9.767, Brus- 
sels, is good level same time. (Ress, 
Nw. ¥.) 

Bolivia—CP38 or Radio Illimani or 
both may be “looking for a hole;” | 
someone pops up once in a while any- 
where from 9.450 to 9.497 at various 
times 0600-0730 and 2005-2115. (Stark, 
Texas) 

Brazil—A “Radio Cultura” outlet 
has been noted on 6.165A to 2300 close- 
down when played several notes of 
“Smoke Gets in Your Eyes.” (Stark, 
Texas) ZYBS8, 11.765, noted 1630; 
ZYC8, 9.61, heard 1635. (Mesquita e 
Sousa, Portugal) 

A new station is “Emissora Univer- 
sitaria” of the University of the State 
of Rio Grande do Sul, on the air Mon.- 
Fri. on 3.945 at 1800-2000; mostly clas- 
sical recordings, with a few lectures in 
Portuguese by University professors; 
announces as “the pioneer of the Uni- 
versity stations in Brazil.” Radio Difu- 
sora Brasileira, Uberlandia, State of 
Minas Gerais, now operates in the 126- 
m. band on 2.340 with call of ZYV30, 
500 watts; is scheduled 0530-1200, 
1500-2100; wants reception reports and 
is having QSL cards printed; has been 
heard in Canada. (Villela, Brazil and 
others) 

British 
4.950, fair 
relay 2000, 
up. (Saylor, 

Bulgaria 
1500-1515, 
1815, 


Honduras—Radio Belize 
some days with BBC news 
followed by sports round- 
Va.) 

Radio Sofia lists English 
1615-1645, 6.070, 7.670; 1800- 
2000-2030, 9.700; latter good 
level 1800-1815. (Boepple, Ohio) 

Canada—CFRX, 6.07, Toronto, Ont., 
is often quite good mornings, after- 
noons, or evenings (EST). (McEwen 
a eee 

China — Radio Peking, 15.060AV, 
noted with English 0400-0427. (Saffle 
DX-ing Club, Sweden) On West Coast, 


!ITV ANTENNA SPECIAL!! 
STACKED ARRAY! YOU GET: 


2 a - Ci. guaqny aALUL- ee pg CONICAL-X bays, 


are 2 ft 1% 
cathe tapered), i pr Wall Brats, 40 $ 95 
(shpd express—ALL 


twin-lead 
paves (Delco) Fully c 
0.D x 


—_—_— 

SPEAKER REPAIRING wave EA 

Ready-To-tnstail REPLACEMENT CONE & VOICE 
tr 


| poe 1 9 9 er Each complete 
Insts Ser ‘ 
: 


AL” + A gt gr BEAR. 
ASSEmMBL Or € 
sets; u gE fc CHassis 


SFRVIC ING DISPLAY WORK. Ru ed 
hardware mtd. between 13” O.D. mas ’ 95 
ite niates 
Sneemwmanras ruses for test r ret 
40 asstd. re 
matching 


BATT * avy euy 
Waren” Yuse "sockers. 4,5 r 
ae Doz 
1 < 


al 
5 ‘pmEcision DIAL & 31 o ited ali 
Metal House “tnatt oxt 
20 ‘OMM- 1oow A ~/ os fe RESisTon Std 
screw base O.D. Ea Sec. 


Me - J CABINETS" 
4 7x% 
Maho y 
4x624" aq 


ors r 6”"x1%4 
"MIDGET CAB- 
Pol. wa st. In- 
th 4 


chass 
Light Oak Snatts 12M4x7 
1 


“in Fencom caeiner 
‘ 4 


v's TEeRnir tc VER S000 SOL . 
sow ‘JUMBO RADIO- Elecrmonics PARTS KIT 
w even BIGGER & TYER! HERE'S JUST Pant 
or what you oer 
sistors, Coils 
. TY te 
20 Ibs. 


“DIRECT FACTORY SPEAKER REPAIRS SINCE 1927"" 
Min. order $3.00. 20° deposit req m all C.0.D."s 
Piease add sufficient postage—excess refunded 


RADIO CORP. 


67 Dey Street 
New whee co bid oad v. 


4 12-Tube —— 
FM-AM TUNER — 


Over 50% Off! 


REG. $85.00 


APPROVED 1954 MODEL “V-12” 1 


SOLD ONLY AT BOSTCN’S FAMED RADIO SHACK 
Radio Shack bought Approved Electronics’ EN- 
TIRE output of this brilliant tuner, to eliminate 
all middieman profits and bring America’s music 
lovers a bargain NO ONE can duplicate! 


Tuner: 844 W, 5% H, 8 
D. Use with any ampli- 
fier. Requires separate 
power supply 6.3V AC @ 
4 amps, 190V DC @ 55 
ma., available for only 
$12.05 extra 

HI-FI SYSTEM, $157.50 
Approved tuner and sup- 
ply, Bell 2122B amplifier, 
Univ. 6200 (12”) speaker, 
V-M 951GE changer with 
G-E pickup. Reg. $201.55. 


y Free! 


audio-radio-TV 
catalog! 
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at that time Peking is best on 10.26 
and 10.20; 9.04, 7.50, 6.20A are weak; 
11.68, 15.06AV are inaudible. (Balbi, 
Calif.) 

Colombia—“La Voz de Cali,” HJEX, 
6.196A, Cali, noted signing off 2300. 
(Stark, Texas) Radio Sutantenza, 
5.070A, is heard with music 2000-2030, 
very good level in Sweden. (Ingelsson) 
Excellent from 0600 with news in 
Spanish. (Sanderson, Australia) Heard 
closing with bells, then Colombian Na- 
tional Anthem around 2058. (Belling- 
ton, N. Y.) HJCQ, 11.680, Bogota, 
comes fair around 2300. (Calos, 
Calif.) 

Cuba—“Radio Reporte del Hora,” 
COCW, Havana, noted to 2400 close- 
down; signs on 0630; English news at 
a quarter to the hour; gives frequent 
time checks, commercials, weather an- 
nouncements. (N. Z. DX Times) Noted 
on m.w. 550 ke. recently. (Scheiner, 
N. J.) COBZ. Radio Salas, 9.03A, Ha- 
vana, has BBC's “English by Radio” 
session daily except Sat., Sun. around 
1810-1815. (Glowienka, Wisc.) 

Czechoslovakia—Prague, 9.55, noted 
at good level to North America in 
English 1930-2000, 2300-2330. (Parrish, 
Ga.; Dupre, La.; Zerosh, Pa.) 

Denmark—OZF, 9.52, good in Eng- 
lish 2100-2130 sign-off. (Klein, Va.) 

Dutch New Guinea—After testing 
on 5.045, Radio Hollandia has moved 
to 4.865 where it has some interfer- 
ence from AFRS, Tokyo, 4.860. (N. Z 
DX Times) 

Egypt—When this was compiled, 
Cairo was widely reported at strong 
level on 9.615A around 1320-1700 in 
parallel with 11.815; news 1330; it ap- 
pears the 9.615A outlet may be one of 
the new 100 kw. stations of Radio 
Cairo. (Scheiner, N. J.; Fisher, Fla.; 
Mast, Bellington, N. Y., others) Good 
level on 11.815 closing 1700. (Boepple, 
Ohio) Noted on 11.965A at 0030 with 
Arabic session of news, music. (San- 
derson, Australia) 

Fiji Islands—ZJV, 5.980, Suva, noted 
0345 with musical program and news; 
on 3.980 at 0445 excellent level in 
variety program, then news. (Sander- 
son, Australia) 

France Paris, 7.240. noted 0145 
with French-English lesson (“The 
French Have A Word For It’), beamed 
the United Kingdom. (Sanderson, 
Australia) Heard signing on 1800 over 
9.685A after interval signal; very 
strong level at 1830 sign-on over 
11.700. (Smits, Minn.) 

French Morocco—Radio Rabat, 7.220, 
noted with call in French and “exact 
time” 0800, then news in French fol- 
lowed by light music 0810. (Pearce, 
England) 

Germany AFN, 5.470, Bayreuth, 
noted on a Sat. 1430, fair level. (N. Z. 
DX Times) The Overseas Service from 
Celogne, via Hamburg, is scheduled 
2030-2330, 5.980, 7.290; 0530-0830, 
15.275; 0930-1230, 1300-1600, 1700-2000, 
11.795. (WRH) Leipzig, 9.73A, is noted 
in German 0130. (Malmo DX-aren, 
Sweden) 

Guadeloupe—FGS8AH, 9.440A, Basse- 
Terre, noted closing down 0630. 
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Only 10% Down...18 Mon 


ths to Pay! 


hallicrafters 


| can SAVE you money... Liberal Trade-ins 


S-76 RECEIVER... $199.95 


$20. Cash Down 


$15.90 per month —12 months 

$10.90 per month —18 months 
Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550-1550 Ke, 1.7:34 
Mc in four bonds. 8 tubes plus voltage 
regulator ond rectifier. Complete with 
tubes, less specker. 


LEO |. 
MEYERSON 
WgGFQ 


SX-71 RECEIVER... $249.95 


$2 Se Cash Down 


$19.87 per month —12 months 
$13.63 per month — 18 months 


Double Conversion sharp selectivity, 
plus built-in NBFM at moderate cost. 
11 tubes plus voltage regulator and 


rectifier. Low down payment. 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


MODEL 
NUMBER 


$-81 
$-82...... 


DOWN 
PAYMENT 


$ 6.00... 
$ 6.00.. 
A-84......$10.00 ... .$99.50 
$-38C.....$ 6.00 ....$59.95 
R-46 Speck. $ 2.50... .$24.95 


CASH 
PRICE 


$59.95 
$59.95 


MODEL 
NUMBER 


$-408.... 
$-53A.. 
$-721 
S-77A 


dow 


PAYMENT 
$13.00 
$10.00 
$12.00 
$13.00 
HT.20 XMTR $44.95 


L] CASH 
PRICE 


$129.95 
$ 99.95 
$119.95 
$129.95 
$449.50 


MODEL 
NUMBER 


ST.83 
S-78A 
$X-62 
$-72 Port 
SX-88 Rec.. 


DOWN 
PAYMENT 


. $13.00. 
$ 8.95.. 
$35.00. 

. $11.00 


$50.00 


CASH 
PRICE 


-$129.95 
.$ 89.50 
$349.95 
$109.95 
$499.95 


JUST OFF THE PRESS! 
Big New WRL 1954 Catalog 
Offering the greatest selection of radio & television 
equipment, parts, and supplies, from “The World's 
Largest Distributor of Amateur Radio Transmit- 


ting Equipment."’ 


Order with confidence from 


“WRL—the world's most personalized radio 
supply house." 


WRITE—WIRE 


—_——— a ae Sees ee eee Ree RS No cee 
J WORLD RADIO LABORATORIES 


744 West Broadway 


PHONE 2-0277 ‘ Counci! Giutts, :owa 


Wistid 


LABORATORIES 


' COUNCIL BLUFFS 


1Owa 


RT34/APS-13 UHF TRANSCEIVER 
tote 42 


¢ tranemitter-reeeiver, with KF heeds 
excellent condition, les 


supply parts for 
C.0.D. deposit 
KENNEDY ASSOCIATES 


2618 Rigsby Avenue San Antonio, Texas 


ANOTHER OUTSTANDING JOBBER 


PAYETTE RADIO, LTD. 


730 St. Jomes West 
Montreal, Canoda 


HAS THE 
SENSATIONAL NEW 
| 470K 7” 
SCOPE KIT 
IN STOCK! 


Please send me 
Radio Map 25¢ 
New Catolog 
Used Equipment List 
Nome 
Address 
City 


GET INTO 


wel 
$X-71 


R-11 


XMTR info 
info 


$-76 Info 
New Log Boo) 


State 


ELECTRONICS 


You can enter this uncrowded 


Defense expan-ion 
trained specialists 
electronics the 
casting; servicing 
18-month course 
companie HS 
June 


hew 


Sept 


Study all phases 
Ty and practice 
aviation, marine, police radio 
Graduates in demand by major 
Or equivalent required 
Campus life 


TV 


5 


interesting fleid 


developments 


demand 


radio & 


¥M: broed 


HKegin 
Write for 


VALPARAISO TECHNICAL INSTITUTE 


Dept. RD 


Valparaise, indians 


GRANCO 
URE 


for superior performance 


the only complete 
all-channel 
UHF converter line 


“STAR” 
MODEL LCU—Proven all-chan- 
nel performance everywhere. 
Coaxial tuning at a new low 
price! 


ALL-NEW “SUPER” 
MODEL MTU — Coaxial tuning 
for unmatched performance... 
especially in difficult reception 


areas. oe 


“HIDEAWAY” 


MODEL HT-5—At last, a front- 
end tuner that answers the 
problem of concealed installa- 
tion for all-channel reception. 
Coaxial tuned! 


Sold by leading 
jobbers everywhere! 


Write today for free 
bulletin to Dept. T9 


GRANCO PRODUCTS, INC. 


36-17 20th Avenue 
Long Island City 5, N. Y. 


Guatemala —TGNC, 11.85, noted 
2330-2345 with organ melodies. 
(Mitchell, N. Y¥.) TGBC, Radio Colo- 
nial, 6.565, heard 2110 with popular 
music, fair level. (Cox, Dela.) 

Haiti—-Radio Commerce, P.O. Box 
94, Port-au-Prince, 4VA, 4VB, appears 
to have settled down on a schedule 
which includes use of 9.485 around 
0630-0800V ; and 6.140 at 1600-1930 and 
2100-2300 or later. (Scheiner, N. J.; 
Niblack, Ind., others) 4VEH now has a 
mailbag session called “Listener's 
Post” on Sat., 0610 over 9.690; is 
scheduled 0530-0900 daily on 9.690; on 
Sun. also 1630-1900 on 9.690, 1900- 
2130 on 9.727; is using new antenna 
and requests comparison reports. (Fox, 
West, Va.) 

Holland Radio Nederland, 11.73, 
noted in English to North America 
1630-1725, good level. (Dodge, Mass.) 

Hong-Kong ZBW3, 9.525, noted 
0615 with musical session. (Sanderson, 
Australia) Heard 0345-0430 with talk 
in Chinese, then station call in Eng- 
lish. (Ishikawa, Japan) 

Hungary Budapest, 9.833, noted 
2300 with English, good level. (Math- 
erly, Ohio) 

India English news is scheduled 
1930-1940, 11.950 15.290; 2310-2320, 
15.130, 17.705; 0235-0245, 15.380, 17.740; 
0830-0840, 11.780 15.380 
N. J.) 

Indo-China (Vietnam) English 
schedules of Radio France-Asie, Saigon, 
include 1830-1900 on 7.230; 0900-1115, 
11.935; 2030-2045, 11.935: news 1830, 
2030, 0900; news in French 2045, 1100. 
(Catch, England, others) Noted on 
15.420 at 0445 with English service in 
news, music. Hanoi, 7.408A, heard 
0545 with French program of news, 
music. (Sanderson, Australia) “Voice 
of Vietnam,” 7.288, is fair to good 
0900-0930 in French, 0930-1000 close- 
down in English. (Morgan, Calif.) 


(Scheiner, 


Tran Radio Tabriz operates on 
6.090, 7.55 kw., 2200-2400, 0400-0630, 
0830-1130; news in Persian 2300, 0500, 
1100. (WRH) 

Italy—-Rome noted on 11.905A to 
North America 1920-2200 with news, 
music. (Miller, N. Y.) Lists this sched- 
ule as 1920-2000 on 11.905A and 9.570; 
at 2145-2200 over 15.40, 11.905A, 11.81, 
9.71, 9.57. (Crowell, Pa.) 

Japan—-Radio Japan, Tokyo, has ex- 
tended schedules—for Pacific Coast of 
North America 0000-0100, JOA3, 9.695 
(new), JOB4, 11.780 (new); for Ha- 
waii 0200-0300, JOA6, 15.135, JOB4, 
11.780; for Australia 0400-0500, JOA6, 
15.135, JOB6, 11.725; for North and 
Central China 0600-0800, JOA3, 9.695, 
JOB2, 7.180; for Indo-China, Thailand, 
Burma 0945-1045, JOA3, 9.695, JOB6, 
11.725; for India-Pakistan 1100-1200, 
JOA3, 9.695, JOB6, 11.725; for Europe 
1400-1500, JOA3, 9.695, JOB2, 7.180 
for South America 1600-1700, JOA6, 
15.135, JOB6, 11.725. (Scheiner, N. J.; 
Ishikawa, Japan) 

Kuwait Al Kuwait, 5.000, still 
noted around 1245 with Arabic music 
but has poor signal now due QRM 
from MSF, Rugby, England, same 
channel. (Catch, England) 

Lebanon Radio Beirut, 8.036A, 
noted 1600 with a VOA rebroadcast; 
news in Arabic 1625A, closed 1630 
with march; still has English 1000- 
1100. (Pearce, England) 

Libya—-Forces Broadcasting Station, 
4.965, Tripoli, noted 1545 with popular 
recordings; closed 1600 “until 0430 
GMT” (2330 EST); said “Goodby to 
listeners in Tripolitania and goodnight 
to short-wave listeners wherever they 
may be;” played “God Save the 
Queen;"" woman announcer. (Pearce, 
England) Lists schedule of 0130-0315, 
0700-1800 (Sun. 0200-1800); uses 250 
watts through a dipole, center-fed, 
with coaxial cable. (Scheiner, N. J.) 


Official list of Cuban television stations on the air or granted construction per- 
mits as of July 15, 1953. Data supplied by Dr. Francisco Palomares Garcia. sub- 
secretary of the Ministry of Communications and Transportation, Republic of Cuba. 


CALL 


CMA-TV 
CMUR.-TV 
CMQ-TV 


CHANNEL CITY 


Havana 
Havana 
Havana 


POWER (kw 


CMBF.-TV Havana 


CMGQ-TV Matanzas 


CMH.-TV 
CMHQ.-TV 


Santa Clara 
Santa Clara 
CMdL-TV 


Camaguey 


CMKU-TV Santiago de Cuba 


Havana 
Havana 
Matanzas 
Santa Clara 
Senta Clara 
Florida 
Florida 
Camaguey 
Holguia 


_ 


Santiago de Cuba 
Santiago de Cuba 
Holguia 
Santiago de Cuba 
Holguia 
Santiago de Cuba 
Holguia 


a 
COSNNWe GeO 


All addresses given are in Havana, Cuba 


Radiotelevision El Mundo Calle 23 #55, 
Union Radio Television Mazon (52 


Circuito CMQ 
Radio Universal 
Circuito CMQ 


Radiotelevision El Mundo Calle 23, #55, 
Circuito CMQ 


Circuito CMQ 
Circuito CMQ 


CONSTRUCTION PERMITS GRANTED 


Television del Caribe 
Cadena Azul de Cuba 
Radiotelevision El Mundo 
Union Radio Television 
Cadena Azul de Cuba 
Radiotelevision El] Mundo 
Cadena Azul! de Cuba 
Union Radio Television 
Circuito CMQ 


Radiotelevision El Mundo Calle 23 #55, Vedado 
Union Radio Television 
Union Radio Television 
Cadena Azul de Cuba 
Cadena Azul de Cuba 
Cadena Oriental de Radio Campanario (215 
Radiotelevision El Mundo Calle 23 55, Vedado 


OWNER ADDRESS 


Radiocentro, 
Vedado 

Radiocentro, 
Vedado 

Radiocent ro, 
Vedado 


Radiocentro, 
Vedado 

Radiocentro, 
Vedado 

Radiocentro, M #312, 
Vedado 


Calle 23 #101, Vedado 


3 
55, Vedado 
, Vedado 


Radiocentro, 312, 
Vedado 


Mazon #52 
Mazon #52 
Prado #53 
Prado #53 


RADIO & TELEVISION NEWS 


Malaya—Radio Malaya, Singapore, 
now uses 3.330 which may have re- 
placed 7.200; noted to 1030 weekdays, 
to 1100 Sun. (N. Z. DX Times) Heard 
on 4.825 at 0545 with UN news, then 
“Music from the Movies.” Noted from 
Kuala Lumpur, 6.025, at 0445 with 
church service, organ recital. (Sander- 
son, Australia) 

Mozambique—CR7BJ, 9.766, is be- 
ing heard again on West Coast with 
fair level 2300-2400 in English. (Balbi, 
Calif.) Noted on 4.916A with request 
session called “The Lucky Disc” at 
2330. (Saylor, Va.) Heard occasionally 
parallel around 2345 on 3.490, weak 
level in Dela. (Cox) 

New Caledonia—Radio Noumea is 
using 3.375 now parallel 6.034A at 
0200-0530: signal on 3.375 is strong 
“Down Under.” (N. Z. DX Times) 
Has news in French 0300. (Sanderson, 
Australia) 

New Zealand—Revised schedules of 
Radio New Zealand are to Australia 
1300-1645, ZLS8, 9.620; 1700-0145, ZL9, 
11.810; 0200 to closedown, ZLS8, 9.620; 
to Pacific Islands 1300-1645, ZL18, 
9.520; 1700-0145, ZL3, 11.780; 0200 to 
closedown, ZL18, 9.520; at present, 
closedown is 0545 weekdays, 0620 Sat., 
0500 Sun 

Norway Radio Norway, 9.61, is 
good to West Coast 2300-2400. (Des- 
kins, Calif.) 

Pakistan Radio Pakistan, 3.945, 
Karachi, is strong level in N.Z. with 
English 1015; also on 5.990 then. Dac- 
ca, 4.805, Home Service relay, has a 
weak signal to 1130 closedown. (N. Z. 
DX Times) Karachi noted on 9.645 at 
0445 with Home Service in news for 
Asia. (Sanderson, Australia) Karachi, 
11.885, noted 2030 with news for South- 
east Asia, then native music; an- 
nounces 15.335 (not heard) parallel 
and says both are 50 kw. (Parrish, 
Ga., Mast, N. Y., others) Heard on 
11.885 at 1000-1030 with music. (Fra- 
zier, Texas) Noted with English 1015 
on 9.484: with slow news in General 
Overseas Service 1310-1330 on 7.010, 
11.650. (Pearce, England) Same noted 
on the 11.650 channe! in Pa. (Parsons) 
Heard with news 1500 over 11.650; and 
closing 1614 on 9.645. (Harris, Mass.) 

Peru—-OAX4T, 9.562A, noted around 
2100-2215 or later, excellent level. 
(Kippel, Colo.; Zerosh, Pa., others) 

Philippines—“Voice of Davao” has 
been heard in Japan, believed testing, 
on 7.230, closing 0915 with Philippines 
National Anthem. (Japanese Short- 
Wave Club) DZH9, 11.855, is fair from 
0900 to 1200 closedown. (Morgan, 
Calif.) 

Portugal—Lisbon has returned to 
11.835 from 11.935 and the 19-m. out- 
let (formerly 15.125) is now announced 
as 15.030. (Radio Sweden) Noted on 
measured 15.036 at 1030 and to close 
1200, when clock struck “5 p.m.;” 
signed off with “A Portuguesa.” (Fer- 
guson, N. C.) 

Roumania Bucharest’s new 9.570 
channel noted in French 1707; closed 
1710. (Bellington, N. Y.) Should have 
English 2200-2230; do not confuse with 
Warsaw, Poland, which seems to 
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“share” the channel with Bucharest 1600-1700, 11.880; 1800-1845, 9.620, and 
at various times; listen for identifica- 1800-2100, 9.535; all other transmis- 
tion! Noted by Pearce, England, on = sions—including “Sweden Calling DX- 
this channel with English 1400A ers!"”, the European Service, the relay 
Saudi-Arabia — Djeddah, 11.950, of Home Service--remain unchanged 
noted 2330 with Arabic program to (Radio Sweden) Noted by Beatty, 
Near East. (Sanderson, Australia) Dela., ending English on 9.535 at 2145 
Heard near 7.095 at 1335 with talks Switzerland—-United Nations Radio, 
in Arabic and music; news in Arabic Geneva, now uses 9.545 instead of 
1355, closed with march-anthem 1410. 6.675. (ISWC, London) Berne is good 
(Pearce, England) signal on 6.165, 9.535 around 2100 in 
Spain—Madrid, 9.363, is good level English to North America. (Dupre, 
in English to North America 1800- La.) 
1840, 2205-2245. (Kirby, Mo.) Tahiti—Radio Tahiti, 6.980, Papeete 
Sweden——-Radio Sweden has made noted in Tahitian language to 0015, 
these changes—-1900-2145, 6.065; 2200- then French to 0130 sign-off; no Eng- 
2245, 6.095; 2300-2400, 11.880; O000- lish noted any more. (N. Z. DX Times) 
0100 11.705; 0800-0845, 0900-1100, Taivan—-BED26, 10.080, heard 0515 
1200-1245, 11.880; 1300-1345, 11.705; at good level with Western music 


THE NEW WALL BAFFLE BY UTAH 


The new, luxurious looking UTONE wall baffles will complement the 

interior of any restaurant, church, school, home, club, tavern or factory 
« wherever speaker housing is needed. 

The quality and construction of Utone wall baffles is of the finest, the 
finest woods matched by the fine production skill of Utah—a pioncer and 
leader in the svand field for over 30 years. 

Utone wall baffles are available in three beautiful finishes and four 
versatile sizes—Genuine Honduras Mahogany—in red or brown finish, hand- 
some limed oak and natural unfinished wood. Models in 6, 8, 10 and 12 
inch sizes. 


Utone baffles are also available for delivery complete with mounted 
speakers. 


NOTE THESE 
UTONE QUALITY 
FEATURES 


THE WEW UTOWE WALL BAFFLES ARE BUILT RIGHT 
AND PRICED RIGHT TC SEL’ 


Write today for catalog and prices 


RADIO PRODUCTS CO., INC. 
1350 MONROE STREET - HUNTINGTON, INDIANA 


OWN THIS GREAT LIBRARY 
for complete authoritative 
analyses of all important 


AUDIO AMPLIFIERS 


Only data of its kind available on hundreds 
of important audio amplifiers. Complete, 
uniform, detailed analysis of each unit, 
based on actual laboratory study of the 
equipment. Includes circuit diagrams, 
chassis photo views, parts data, full techni- 
cal coverage. Available in four profusely 
illustrated volumes —absolutely indispen- 
sable to audiophiles, engineers and students. 


VOL. 4. Covers 75 audio amplifiers and impor- 
tant tuners produced during 1951 and 1952. 
Never before available in a single compilation. 
352 pages, 844.x 11” 
ORDER AA-4, Only 


VOL. 3. Covers 50 audio amplifiers and 22 FM 
and AM tuners made during 1950. Detailed 
data on design and servicing. 352 pages, 
8g x 11”. 

ORDER AA-3. Only. 


VOL. 2. Covers 104 amplifiers and 12 tuners 
produced in 1949. 368 pages, 84 x 11” 
ORDER AA-2. Only. $3.95 


VOL. 1. Covers 102 post-war eeuitete and 
tuners produced through 1948. 352p, 844 x 11” 
ORDER AA-1. Only 


BEST-SELLER ON AUDIO! 
“The Recording and 


Only complete reference on 
AUDIO! New second edi- 
tion—over 800 pages. 
Chapters on sound wave 
behavior; recording 
methods; the decibel; phono 
reproducers; cutting stylii; 


dividing networks; attenuators; mixers; ampli- 
fiers; tuners; home music systems—hundreds 
of other subjects. The great Audio book by 
Oliver Read—largest-selling in its field. 
ORDER RR-2. Only... 


HOWARD W. SAMS & CO., INC. 


' Order from your Parts Jobber today, 

or write direct to Howard W. Sams & Co., Inc. 
! 2203 East 46th St., Indianapolis 5, Ind. 
} $ enclosed. Send following books: 
! [JAA-1 ($3.95) (JAA-3($3.95) (JRR-2($7.95) 
| DJAA-2($3.95) CJAA-4($3.95) 
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0345 with 


(Sanderson, 


| sent 
| ule of 1315-1500; 


| mercials; 


| session 1000; 
| YDM, 
| Times) 


| Djiakarta, 
| music. 
|} on this channel with news 0945 
noted 
| fair level in Calif. 
| ally, 


Reproduction of Sound” | 


| ISW 
microphones; loudspeakers; | 
| mas 


| from 
| day, December 17, 


}on 17.890, 


| fies correct 


news in Chinese. BED24, 9.820V 
Western music, 
in Chinese. (Sanderson, 


heard 
then news 
Australia) 


| BED3, 15.235, and BED6, 11.735, sign 


on 2300 with news; 
signs off 0230; BED3 
good. (Balbi, Calif.) 

Thailand—-HSK9, 11.700, Bangkok, 
noted 0500 with English news, music. 
(Sanderson, Australia; Gay, Calif.) 
This one noted on measured 11.695 at 
0810 to 0900 sign-off; all-native at that 
time. (Ballou, Calif.) 

Trieste British Forces’ Station, 
15.125, noted fading in around 1700- 
1715; popular recordings; man an- 
nouncer; signs off 1800. (Ferguson, 
a. ‘e 

Turkey —TAV, 17.840A, Ankara, 
heard 0500 with English-Turkish an- 
nouncements, Turkish news, music. 
Australia) TAT, 9.515, 
is excellent to North America 1815- 
1900. (Morrill, New Hampshire, oth- 
ers) 

University of Istanbul station, 7.030, 
letter verification, listed sched- 
also mentioned would 
transmitter operating 
47-m. band. (Patrick, Eng- 


repeated 0030; 
best, fair to 


have a 1 kw 
soon in the 
land) 

Uruguay—CXA10, 11.900, opens 0700 
and closes 2220; no station breaks, 
only at end of transmission; no com- 
all-Spanish; usually good 
level. (Kahan, Calif.) 

USI (Indonesia) Jogjakarta’s 
YDJ2, 5.060, is strong level in N. Z. 
0530; YDP, 4.930, Medan, Sumatra, 
noted at fair level with Indonesian 


5.030, Bukittingi. (N. Z 
YDB2 has moved from 
(Cushen, N. Z.) YDF6, 
heard 0600 with 
(Sanderson, Australia) 


4.910 
9.710, 
news, 
Heard 
(Bal- 
7.27, Djakarta, 
Indonesian only, 
(Morgan) Occasion- 
Radio Makassar, 9.555A, can be 
(Stark, Texas) 


to 4.960. 


Calif.) YDB3, 
0935-1045 in 


lou, 


heard around 0630. 
USSR Moscow uses 17.83, 15.50, 
15.17, 15.12, 11.91, 9.66 to North Amer- 
ica 0800-0830. (Miller, N. Y.) 
* . . 
Press Time Flashes 

According to present plans, your 
DEPARTMENT editor, Ken 
will play a program of Christ- 
organ melodies, by tape trans- 
cription, in a special DX broadcast 
HCJB, Quito, Ecuador, Thurs- 
at 0330 (0830 GMT) 
with beam to Europe on 15.115, 11.915, 
9.745; and repeated at 1600 (2100 
GMT) with beam to the South Pacific 
15.115, 11.915. Reception 
reports will be welcomed; HCJB veri- 
reports 100 per-cent; an 
IRC is appreciated but is not required. 
(The transfer of transmitting facilities 
to Pifo, and the use of new antennas, 
have greatly improved signals from 
HCJB lately.) 

Scheiner, N. J., has just 
word from Floyd H. McCoy, 
that ZBP, Pitcairn Island, 
with 500 watts over a 


Boord, 


received 
operator, 
broadcasts 
transmitter 


also fair signal 1000 over | 
DX | 


4 a f 
Cahors ana PLUGAMEE ILS 
r PUBLICATIONS 
Giant Mirtecath Sditiea- 


"RADIO 
HANDBOOK 


THE NEW, GREAT 
ONE-VOLUME 
LIBRARY OF FADIO 
INFORMATION 


734 PAGES! 


RADIO HANDBOOK. GIANT 13TH EDITION. A 
one-volume library of radio information with 
extensive, simplified theory. Detailed how-to- 
build-it data on dozens of items of practical 
radio equipment. Book No. E&E-RH13.. .$6.00* 


RADIOTELEPHONE LICENSE MANUAL. Typicel 
study questions with concise answers for any 
commercial U.S.A. 1 ee operators ii 
cense. Book No. E&E-RL $3.7 


BETTER TV RECEPTION (in fringe and low-siq- 
nal areas). NEW SECOND EDITION. The stan 
ord quide for installation technicians. A populer 
text for TV enthusiasts. 

Book No. E&E-TR2 


WORLD'S RADIO TUBES (BRANS' VADE 
MECUM). NEW 9TH EDITION. Lists over 15,000 
tubes fromPevery tube making country. Printed 
in 16 languages. Book No. E&E-VM9. .. .$5.00* 


SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&E-SM1. - .$2.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 

Book No. EXE-SM2 


*Plus any tox. 
BUY FROM YOUR DISTRIBUTOR 


an O8OTRS TO 
ENGINEERS 
0:8 8 


'veas ead 


Absorbing 
5000 word 
article on 
planning a 
home music 
system! 


26 matched, 
pre-tested 
High Fidelity 
sets 

from $105 
to $1065! 


Pictures and 
facts on 
hundreds of 
components 
and cabinets! 


Your complete, 
handy guide 
to High Fidelity 

Phono Equipment, Tape 

Recorders, Radio Tuners, Audio 

_Amplifiers, Loudspeakers and TV! 

Please rush my FREE Audio Book 


SUN RADIO—Dept. RS-I! 
650 Sixth Avenue, New York |! 


Name 
Address 


N.Y 


RADIO & TELEVISION NEWS 


called the “Trans-Arctic” 
from a wind-charger; uses a longwire 
antenna and broadcasts in English 
2300-0130, 1100-1330. Frequencies that 
may be used include m.w. 375 kKc., 500 
ke., or 522.5 ke., and on s.w. by means 
of crystals 7.859, 9.200, or 12.110. Is 
designed for “satisfactory” reception 
distance of only 400 miles; is only for 
broadcasting purposes, and is not an 
amateur station; at 1300 and 1900 the 
station “takes and sends meteorologi- 
cal reports to Fiji.” 

A new service for North America 
is heard from HSK9, 11.700A, Bang- 
kok, Thailand, at 2300-0030; has news 
and native music; at 0000, chimes 3 
times; good level in Tokyo. (Ishikawa, 
Japan) When this was compiled, 
CSA92, 11.090, Ponta Delgada, Azores, 
was good level at 1430; by now, how- 
ever, may be on winter schedule of 
1500-1600. (Saylor, Va.) According to 
a projected “Five-Year Plan” to make 
AIR “an adequate and effective me- 
dium for the role it has to play in 
the social, educational, and cultural 
advancement of the country,” 100 kw 
short-wave transmitters are planned 
for Bombay, Calcutta, and Madras. 
(Radio Times of India) The English 
sessions from TGWA, 9.760, and 
TGWB, 6.180, Guatemala City, are 
now 1900-1930 on Mon., Wed., Fri. 
(Niblack, Ind.) 


. . * 


with power 


Acknowledgment 
Thanks for your FB reports; sorry 
space would not permit use of all of 
them. Keep them coming to Kenneth 
R. Boord, 948 Stewartstown Road, 
Morgantown, West Virginia, USA 
Good listening, fellows!. . . K.R.B 


POLARITY INDICATOR 
By KARL GREIF 


grrer in audio work or test equip- 
ment, it is necessary to plug the ap- 
paratus into the 117 volt a.c. line so that 
a given side ‘of the equipment is com- 
mon with the ground side of the build- 
ing wiring. A simple scheme for check- 
ing this is shown in diagram. 

Connect a NE-2 neon bulb from the 
side of the line intended to be hot, 
through a resistor, to an insulated rivet. 

Plug the equipment into the wall and 
touch the rivet with your finger. If the 
neon glows, you’re OK. If not, reverse 
the plug. Do not touch the chassis at 
the same time, as the lamp will then 
glow irrespective of polarity. —- 


Scheme for checking equipment polarity. 


METER AND MULTI-METER BARGAINS 


These gorgeous meters are made in Japan to the high 
est U.S. standards for meters made to sell at double 
hese prices We had Bureau Veritas (International 
Inspection agency) test and inspect them f« 
source report that the tolerances are 
BETTER MAXIMUM permissible ce 
shown below. Therefore we offer them with an ION 
CLAD, MONEY-BACK GUARANTEE 

with instruction sheet, test leads, 

hattery of standard American size 

Ideal for service work, experimenters 

builders, and the fellow who would rather leave 

s expensive lab-standard equipment behind when he 

goes on rough fleld trips 


(left) 
Pocket Model 
TK-30 Tester 


tn genuine Leather 
carrying case 


$1].95 


(Plus 2S¢ shipping) 


70. 4 mm 
In rugged Diack 


MODEL 21-2 
TESTER 


$9. 9 | 


(Plus 25¢ shipping) 


BANG Es: AC and olts 5/25/250/500. De MA 
= hakelite 

a 

ithir 


MODEL MO-52 0-1 DC MILLIAMETER 


(Not Shown) 
Standard 2” reour anel-mounting meter with helr 
‘ woedile mal teator » ke er thar 


eccuracy! White face with back callbrating $3. 95 
shipping charge) 
a a I I I I 
12-CHANNEL TV FRONT END 


ous “Silwer Cirele’’ tuner, with original factory tn- 
. ls f r 


“$1. 25 set. 3 “ter $3.00 


NEW 600 VOLT OIL-FILLED FILTER CONDENSERS 
10 Mfd, 3” =x 1%" x Sia” OA ht ° . $195 
6-6 (total 12) mfd, 2! =x 214" = " OA ht 2.25 
B-R ‘total 1¢ 214" =x 2a” x A ht 2.95 


AUDIO SUPER-SPECIALS 
guess 4I-Q high cut choke 1S H. 55 ohme 
th .0o1 o004 Y on. 
Low cur H. ema « 
Iter choke 
ounces ‘Transtormers, 
ao « 7 s . ' 
ta ed see ns 
tanec ete ‘BoTH ‘For omy 
—— Seurrves. or low-leve 


a 
ne tisits flat 100-1 
BRAND ‘NEW. ONLY 


PE-101-C DYNAMOTOR. Brand new 
Shipping weight 13 Ib« 


ANTENNA MAST SECTIONS, MS-40, 50, 5) 
New, original pack 


** 39e 


G. L. ELECTRONIC 


NEW, GUARANTEED i2 VOLT DYNAMOTORS 
(D. W. Thomos Engineering Co.) 
Ready to Use « Continveus Duty Ratings « Gray Finieh 
MODEL 1224-1 
Output 400V, 350 ma 


$9.95 


MODEL 1224-2 
Output 600V, 200 ma 


$9.95 


2. Add $6.00 for base box con- 
and filters, as shown. (Shipping 
With base 13 Tee.) 


GENERATOR ALTERNATOR SPECIAL 


Has Magnetic Sit Cluteh! Navy Nt A. turne with motor 


ipping wt Good used 


WESTON SENSITROL 10 MICROAMP RELAY 

uilt like meter, needle moves into ha * me net which 

‘ o 7 4 “a 3 am ety damped 
Is tive 


Mocouples te wmentary 
application of 1% 
A $60.50 device for only 


resets it 


SENSITIVE POLARIZED RELAY REPLACES 
SELSYNS 


This ts =e micro-positioning device the Services used 
a a torque amplifiers PDT, ott 
The POLARITY applied 
ines which contact closes Une for 
t Our free date sheet 
its fe trol or alarr 
with adadith nal heavy ter 
dirty $6.9 
inning wt. 4 Ihe 


sures: SENSITIVE ADJUSTARLE RELAY BK-7-8 
ai ee re 2 Sg, Soprensse 
tiv early o 1 c rv eo ’ +“ _* * 


wt 
Onty $1 $s. or 10 tor’ ‘sa7 so 


2-IN-1 SENSITIVE RELAY BARGAIN 
Por any sensitive relay application or for voltage cor 
trolled sequence switching iret set of contacts close 
at 4 ma. second set at 4000 ohmea ie” * 
2 b Removed from clean equipment 
Onty @8c each, 3 tor $2.75 


Hi-Fi HEADSET 
plastic fibre cones with voice 
and padded chame Ts 
correct 


Tapped transformer 
Use for Model Raltroed 
or heaters of surplus ree Si #0 


MINIATURE 6 VOLT WET BATTERIES 


wry NT-@ Willard 
it battery. A 


electrolyte 
NEW, boxed 
Or 4 tor 


EASY MONEY! 
We're etill buying surplus gear 
you've got, its condition. and your price " 
we tike * you'll get our check quick 


905 S. VERMONT AVE. 
LOS ANGELES 6, CALIF. 


Tel! us what 


ALL PRICES F. 0. B. LOS ANGELES. CALIF. BUYERS ADD SALES TAX 


RIVET. 
INSULATION 
windOw 
_— 7 


UAL oil 
CONDENSERS — 


sae 


Dynamotors Offered—All New 


Sample at request 


18 V. Carbon Pile voltage Regulatories, 5%" Plas 
tie tubing Black & Clear, 53-26 tubes 

Need DY-17 dynamotora and parts, CU-25 coils 
Will buy all types of dynamotors, any quantity 
Transmitter, receivers other end equip. & Com 


ponents, Send list ef Items available. 
Vets. Dist. Co. 3613 N. Western Pky. 
Louisville, Ky. Cy-8904 


FINE SWISS-IMPORT VALUES 


hock resistant, anti-magnetic Swiss watches 
t by Importer Roth in tarnieh 
ainiess steel hecks 


readings and cowhlde 
Jewel movement 
econd hand, with Calfskin «trap Rare value 
$14.95 each, ppd.t Each with full year guaranter 
Satisfaction = money back, (Catalogue available) 
THE NASSAU co. —Swiss DIV. 
200 WEST + STREE 
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DYNAMOTORS 


nPuUT ouTruT 
VOLTS AMPS VOLTS 
14 62 330 
26 
28 
27 


300 
8 a@vaAc 
450 


« 
2 
2 
3 


230 os 

ter * Replacement for 

Excellent 
INVERTERS 

PE.218-H: Input: 25/28 vde, 92 amp. Output: {15v. 
350 500 ey 1500 vo t-amperes. NEW 

PE.206: Input: 28 vde, 38 amps. Output: 80 v 800 
cy. 500 voit-amcs. Dim: 13°x5',"x10',". 
New..... $22.50 

NAVY COR.211095: Input 22-30 VOC/75-60A 

OUTPUT: 115V/100 CY. | KVA/8.7A. RPM: 4800. 
With coupling provision for motor. Brand New 
Original packing $150.00 


UNDERWATER MICROPHONES 


Originally designed for use in harbor defense equip- 
ment these amazing hydrophones may be coupled to 
any hi-gain audio amplifier. for listening to under- 
sea sounds such as schools of fish, shrimp, lobster, 
etc. tdeal for fishermen, explorers, students. Avail- 
able in two models described below: 
JR HYDROPHONE: Consists of a mosaic of 7 crys- 
tals encased in a rubber sheath approx. 4” diam 
4’ long. Directivity is essentially horizontal. A 
transformer is “built-in,” permitting 
@ cable runs 
without loss $24.50 
M.i HYDROPHONE: A tattice of 3 crystals encased 
in a rubber disk aporox. {| inch thick and 6 inches 
diameter. Directivity is essentially vertical (down- 
ward). Complete with 
qamphenol fitting . . $27.50 
SUPERSONIC. OSCILLATOR 


EXPERIMENTERS, TEACHERS. 
€ 


VER UNIT FOR 500 WATT SO ; 
Vv. 60 CYCLES. BRAND NEW 
RACK-PANEL SIZE 


WiTH ALL TUBES pe apagecn $i 19.25 


CIRCUIT BREAKERS 


Ueinomenns, O1A, 2340 V—insulated for 5000 V. 
Separate tmis. For coil and contact 

#i5io M.- ;" 7A, 24 VOC, SCS #3H900.7-3 

2AM 1614-100: 100 Amps, 24 VOC 

2AM 1614-80: 80 Amps, 24 VOC 

# AM 1610-5: 5°90 MA, 1000 VOC Curve 3. 
SCS # 3H900A.50 2 

SCS 2 3H900.10-3: 4) VDC, 10 Amps 


POWER TRANSFORMERS 


Comb. Transformers—115V/50-60 cps input 
-(5A SSOVCT .0°%5A 6.3V/ GA, 6.3V/1.8A $2.85 
341 1050 10 MA.—625V @5 MA, 26V @ 

4.5A 2x2.5V/3A, 6.3V @ 3A 
825 360VCT S404 6.3VCT/3.6, 

6.3VCT 3A 
5 1500V .160A 2.5/12, 30/.100 
110v .200A 33 Ari 5V/10, 


SB89VCT .050 A 
350VCT 026 A 
585VCT .086 A 
s90VCT 30 MA 
SasvcT 86 MA 
525VCT 75 MA 


95 
SVCT/3A 2.25 
5V 3A 2.75 
5V/3A, 6.3V/6A 4.25 
6.3V/1.3A,5V 3A 3.45 
SV/3A, 6. V/GA 4.95 
5V 2A. 1 CT/2A, 

50V (200 MA 3.85 
550-0.550V /250 MA, 6.3V 1.8A -. 8.95 
600.0.600V /.08A, 2.5VCT/6A, 

6.3VCT/IA .. 6.49 
230-0-230V /.085A, sv SA, 6V/2.5A 3.49 
300-0-300V 120MA, 2 X +! 3A. 2.5V 5A 4.65 
§50.0-550V @ 150MA, IV /4A 


2.5VCT/SA 
480-0-450W @ 200MA, 10V/1,5A, 
2.5V/3.5A, 5V 3A 
1500-0-1500V @ 300 MA 


Filament Transtormers—115V50-60 cps Input 
tem Rating Each 


FT.«57 
FT.-to 
FT.924 
FT.824 


4V/1GA, 2.5V/1.75A 
6V/.25A ° . 
6.25V/21A, 2x7.75V6.5A 
2x26V 2.5A, 16V 1A. 7.2V/7A, 
6.4V/10A, 6.4V/2A . 
FT-483 G.SVCT/IA, SVCT 3A, SVCT/3A.... 
FT-55-2 7.2V/21.5A. 6.5V/6.85A, 5V/6A, 
5V 3A es 
FT.38A 6.3/2.5A, 2x2.5/7A 
FT-A27 2.5V 2.5A, 7V/7A, 
16 KV TEST 
6.3V 3A/750V Test 
4.5AV/.0A. 7V/7A 


TAP 2.5V wean 


FT-608 
FT-873 


r Check. Shipping Ches 


COMMUNICATIONS EQUIPMENT co. 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HIS past summer the mortality rate 

in the TV service business was the 
highest to date in the industry. Start- 
ing in May, when the TV viewing leth- 
argy set in, the swiftly receding volume 
of TV service calls put a financial 
strain on many small, inefficient busi- 
nesses forcing the operators to look 
for jobs that would pay enough to 
take care of house rent and groceries 
for their families. 

Your editors have travelled a great 
deal during recent months talking to 
men in the service business and trying, 
in particular, to determine the reasons 
for so many business failures in TV 
service. It is obvious that when a 
man launches out on his own in a 
business he does so with confidence 
that he will be able to make it a suc- 
cess and get a better-than-average in- 
come from it. Yet every summer 
thousands of men who started their 
own businesses have to close them up 
and look for jobs on someone else's 
payroll. 

Why do so many service businesses 
fail? 


Service Charges and Income 

Russ Hansen, manager of the con- 
tract service department of Motorola, 
has been giving an excellent talk on 
fundamental business practices in the 
management of a TV service business. 
One of the basic tenets of successful 
service business management stressed 
by Mr. Hansen is that monies paid out 
for labor must not exceed 40% of the 
total service labor income of the busi- 
ness. 

In a one-man shop this would mean 
that the operator must do an average 
of one-thousand dollars a month in 
service volume, exclusive of replace- 
ment tubes and parts, to warrant pay- 
ing himself a four-hundred dollar 
monthly income. The other six-hun- 
dred dollars a month will be absorbed 
by other facets of the business that 
must be maintained if the business is 
to prosper and grow. 

To develop a one-thousand dollar a 
month service volume the technician 
who charges only $2.50 per home call 
must complete 400 calls per month. 
This would require the incredible aver- 


age of 18-plus calls per day during the 
normal business days of an average 
month. Even if that volume of busi- 
ness was available to the one-man 
service operation the supplementary 
activities involved in handling it would 
make it an impossibility 

At $5.00 per home service call the 
volume required to develop a one-thou- 
sand dollar per month gross labor in- 
come would be 200 calls or an aver- 
age of 9 calls per day. 

In the average efficiently managed, 
adequately financed five-man service 
company field service technicians are 
able to handle only seven-plus home 
service calls per day. These men have 
no responsibilities other than doing 
the best work they can on the sets 
they are assigned to service and to 
keep lost time between calls at a mini- 
mum. They do not have to worry 
about business volume because that is 
handled by the shop manager or own- 
er. They are able to stock their serv- 
ice cars during their daily stops at the 
shop to pick up their route sheets or 
deliver sets pulled for repairs, so they 
do not lose time running to parts job- 
ber stores for needed supplies. They 
do not have to spend time poring over 
a map routing their daily work-——that 
is handled for them by the routing 
clerk in the office. Yet with all of these 
routine details handled for them, these 
experienced technicians are able to ac- 
complish only seven-plus home service 
calls per day on an average 

The one-man service operator must 
handle all of these details himself. 
There is, however, phase of the 
business he cannot handle because he 
must spend a large part of his time 
on service calls. That is the job of 
taking the incoming service calls. Men 
who work out of their homes usually 
have this detail handled by their wives 
or some member of the family. Others 
use a telephone answering service. In 
most cases neither of these is as ef- 
fective in maintaining satisfactory cus- 
tomer relations as that accomplished 
by a girl especially selected for her 
“telephone personality.” 

It is amazing how few service opera- 
tors recognize the vital importance of 
telephone contacts with prospective 
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buyers of the service they have to sell. 
Your editors have checked the tele- 
phone response a customer gets from 
service businesses in many areas and 
often are astonished with the reception 
they receive A large percentage of 
small service businesses have the tele- 
WRITERS phone answerer take the prospective 
customer's telephone number with the 
statement that the technician is out on 
a service call and will contact them 
when he returns to the shop. Quite 
often the person who answers the 
ENGINEERS, E.E. or PHYSICS phone is either flippant or rude—-an ex- 
GRADUATES, for preparation cellent way to lose business 
In appraising the reasons for the 
failure of a number of small businesses 
your editors found they were all due 
to inadequate volume of service, bad 
customer relations, and poor service 
pricing practices 
Many men drop out of their own 
service businesses under a cloud of 


Engineering 


of technical manuals... 


HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES’ 
panding program for pro- 


duction of radar, electronic 


digital computers, guided 
suspicion on the part of some of their 


service customers. The most common 
complaints come from the handling of 
sets pull d to the shop lor repairs Sets 
brought in that have hard-to-locate 
defects are sometimes held in the shop 
GD cvectaicat ENGINEERING AND for weeks while the technician vainly 
PHYSICS GRADUATES to prepare tries to locate the trouble during his 
operating, servicing and over- shop time. Customers are stalled with 
hauling instructions for complex an excuse that a special part had to 
electronic equipment. Those be ordered from the factory and the 
with previous maintenance set will be repaired and returned as 
experience on military equip- soon as the part arrives 
ment preferred. Writers will It would be much better just 
participate in a three-month their own 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 


missiles and other military 
advanced electronic systems 
and devices requires the 


follou ing. 


lor 
peace of mind if one-man 
service business operators would make 
a deal with a top-flight shop to handle “To find and follow 


their major service jobs for them. In the better way” 
one case brought to our attention, a 


technician turned down service calls in 
an eight-block area to avoid running 
© enconcens EXPERIENCED in the into two customers whose sets he still 
writing and preparation of had in his shop and had been unable to 
maintenance manuals for service. Both were “waiting for parts 
electronic equipment or guided from the factory.” This man finally 
missiles. These specialists will took the sets to a larger company for 
work step-by-step with the service and returned them to their 
people designing, developing owners when they were repaired. He 
and manufacturing the products said that fumbling around with those 
involved. Experience in the two sets had cost him four hundred 
writing of engineering reports doltars in income. He had spent twenty 
is of value. hours on one set trying to locate the 
cause of the trouble. This set was re- 
paired in less than two hours in the 
shop that had a top-flight circuit an- 
alyst on the bench with the best preci- 
slon-type test equipment to assist him 
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Write full details 
of your qualifications to Investment and Income 
A number of studies of service busi- INSIST ON 
nesses your editors have made over a AMERICAN 
period of years have indicated that a : 
HUGHES minimum investment of ten-thousand . : REPLACEMENT 
dollars is required for a TV service CRYSTAL 
— . business to have all of the elements CARTRIDGES 
necessary for continued success and 
Research and Development growth Sond fer PRES catalan <6 
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; Laboratories rhe main reason given by practically 
. all men who fail in the service business 
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SCIENTIFIC AND ENGINEERING STAFF 
is that they started with inadequate 
Culver City, Los Angeles County 


capital and were unable to build up ' e : 
Caverns their operating equipment and parts microphone co. 
A stocks out of service income. These 
: men point in particular to the time ¥ 
lost in trips to their parts distributors’ 370 Sovth Foir Ooks Ave. * Pasadena, 1, Calif, 


ee : stores to pick up replacement tubes 
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Stereo-Magnemite’ 


Portable 
Battery Operated 


STEREOPHONIC 
Tape Recorder 


Stereophonic field recordings can now 
be made with ease and assured profes- 
sional results using a choice of three 
models operating at tape speeds of 15, 
7% and 3% ips. to provide frequency 
responses up to 15,000, 7,500, and 5,000 
cycles respectively. 15 and 74% ips. 
models meet primary and secondary 
NARTB standards for flutter, fre- 
quency response and dynamic range. 


Enables stereo-enthusiasts, sound engi- 
neers, researchers, broadcasters and 
motion-picture producers to economic- 
ally experiment and efficiently produce 
ideal recordings with optimum stereo- 
phonic effect. 


All models measure 814 x 11 x 10 in. 
and weigh 17 Ibs. Employ two com- 
pletely isolated channels for recording 
and playback. Utilize 60 ke ultrasonic 
bias oscillator. Provide 50 hours of 
operation from one economical set of 
standard dry cell batteries. 


Incorporates governor-controlled con- 
stant speed spring-motor. Stereo- 
headphone monitoring while recording 
and playback. Overall dynamic range 
50 db. Flutter less than + 0.1%. 


Stereo-cephaloid crystal or dynamic 
microphone available to produce dif- 
fraction and acoustic pickup pattern 
simulating human stereophonic hearing. 


Completely battery-operated _ stereo- 
phonic recording-playback system easily 
carried and operated anywhere. Uses 
standard 4 in. tape on 5 in. reels. 


Write for complete technical literature 
and direct factory prices to Dept. RT 


AMPLIFIER CORP. 


of AMERICA 
398 Groedway, N. Y. 13, N. Y. 
*T.M. Reg. U.S. Pat. Off 


and parts they were unable to buy in 
stock quantities. In one case the curi- 
osity of a parts jobber inspired him to 
keep a record of the number of trips 
one of his customers made to his store 
over a period of three months. During 
that period this man averaged four 
trips per day to the distributor's store! 
The distributor figured that each trip 
required a half hour’s time, which add- 
ed up to fifty hours per month! In 
other words, this man lost more than a 
full week of effective working time 
every month in trips to the jobber’s for 
supplies. Small wonder that his busi- 
ness finally folded up. 

In a recent check of the finances in- 
volved in a new business started by a 
competent service businessman, it was 
found that almost ten-thousand dollars 
had been invested. This was applied as 
follows: 

Tools and Equipment........ 
Library teen ; ae 
Fixtures and Office Supplies. . 
Parts Inventory 

Truck iain 
Cash & Accounts Receivable 


$1500.00 
350.00 
750.00 
3000.00 
2000.00 
1500.00 


Ree ees $9100.00 


Comparison With TV's Early Years 

When TV first burst upon the busi- 
ness scene radio service dealers were 
able to get a good start in the business 
with the addition of service trucks, in- 
stallation equipment, and a moderate 
stock of picture tubes and special TV 
parts and accessories. Although there 
was a wide variety of TV circuitry em- 
ployed in the early receivers, alert op- 
erators were able to build their service 
data files from set manufacturers’ 
schematics and service notes. 

Through careful handling of con- 
tract monies and cautious expansion of 
their facilities, hundreds of radio serv- 
ice dealers were able to expand their 
capital structures out of income to 
meet the growing need for larger re- 
placement stocks, TV test instruments, 
tools, and other elements necessary for 
competent service. 

The technician who opens his own 
shop today is faced with the necessity 
of making a substantial investment in 
working equipment. A service library, 
for instance, is a practical “must.” A 
complete complement of standard TV 
test equipment is absolutely necessary. 

The business development job the 
new service business faces is also an 
expensive project. You can't develop 
an income from service unless you 
have customers for that service. In or- 
der to get a satisfactory volume of 
business you must keep a lot of set 
owners informed about who you are, 
where you are located, and why you 
are better qualified to service TV sets 
than anyone else in your locality. Peo- 
ple are service 
shops or even service needs until they 
need service. Keeping your name and 
your before them 
steady, consistent promotion 

Many men who start in business con- 
fuse the money they handle with in- 
| come they can spend for their personal 


never conscious of 


facilities requires 
] 


FINGER STOCK 


Electrical Weather-Stripping 
by Eimac — 
Now Available! 


Silver-plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical “weather- 
stripping” for TVI- proofing 
cabinet access doors, etc. Also 
ideal for making coaxially con- 
structed tube connections and 
many other uses. Available in 
17/32", 31/32", and 1%" 
widths. 


Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories, 


" EITEL - MeCULLOUGH, INC. 
San Bruno, Califernia 


PECIAL VALUE 


$100.00 
125.00 
250.00 


Hewlett-Packard 400A ... Ex 
General Radio 726A Ex 
175.00 


100.00 
350.00 


100.00 
300.00 
100.00 
175.00 

50.00 


350.00 
300.00 


WANTED 


> and elect 
Alo 


NEW CATALOG NOW AVAILABLE 


PHOTOCON SALES 


417 N. Foothill Bivd. SYcamore 2-413! 
Pasadena 8. Calif RYan 1-675! 
CABLE: Photocon, Pasadena 
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or family needs. That’s why they get 

into trouble with their suppliers by not 

being able to meet their bills on time. % 0- 
Suppose, in the course of your service READS PEAK T PEAK 
work during a month, you sell three- 

hundred dollars worth of tubes and VOLTAGES DIRECTLY 
parts. The amount that you can use 
out of that three-hundred dollars for 
other things is less than one-hundred 
dollars. The balance will have to be ACCURATE MEASUREMENT OF 
used in paying for the stuff COMPLEX WAVESHAPES 


Labor Charges and Business Size 

The biggest mistake made by men 
who start their own service businesses 
is thinking that they can make a go of 
the business by charging less money 
for their time than the larger shops. 
Actually, a one-man shop should get 
more money per hour for its time than 
larger shops if it is to earn a compar- 
able net income. The one-man service 
operation will lose far more time pro- 
portionately in nonproductive work 
than the larger shops. The individual 
operator must spread his time and ef- 
forts over too many diverse activities 
to function with maximum efficiency 
on any of them 


Recently a very interesting study of 


service volume in relation to profitable Quickly. e Accurately 


service charges was brought to our at- 


tention A service company whose d 1655 
standard charge of $4.00 for a home DO - ALL Mo e ee O N hy $5 9 5 Oo 
service al F yased u nm é F nue : ° 

rvi call was base¢ pon an annual ... gives a true reading 


’ross rvice income of $200.000 found 


measurement of com- 
charges when the volume dropped to plex and sinusoidal Versatility of measure- Match the Model 655 with 
less than $125,000. They adopted the voltages with neces- ment, built into each Mod- any peak-to-peak V rvM. 
You will find that com- 
parable performance can 
only be found in much 
higher priced instruments, 
TTLB, to restore their profit margin Comes complete with new 
to a comparative level with what it wac end deflection rators and all equipment “RCP SOLDERLESS 
had been when their volume was : A utilizing any type of wave- TEST LEADS” for oper- 
$200,000. circuits, form or DC, ation on 105 to 125 V AC, 
A new T'V labor charges chart that Service as the manufactur- 

was introduced during the month of ers say—the peak-to-peak m= FOR TELEVISION SERVICE AND INDUSTRIAL MAINTENANCE == 
Octobe i. a signe d to facilitate the way. The combination of © PEAK -.TO-PEAK AC measurements of from .2 V to 4200 V on7 renges 
figuring of estimates on TV service this P. to P. meter and © AC RMS measurements of .1 V te 1500 V on 7 renges 

service notes to match, © DC measurements of from 02 V te 1500 V on 7 ranges 

take the guesswork out of @ RESISTANCE measurements of from .2 ohms to 1000 Megohms on 
service and speed up your 7 ranges 


that it started to lose money on those 


standard TV labor charges schedule sary peak-to-peak or el 655, serves a variety of 
copies of which have been offered to RMS value read direct- industrial applications in 
readers of this department by the ly. for the analvsis of the service of vibrator 


° ° »ower supplies, AC gene- 
waveforms in video, f Pr 


jobs. This chart will supplement the 
original TV labor charges chart but is 


designed for shop use only and not 


: service operation. 
consumer mailing. It will be availabl I 


in the form of bristol board 11”x14” See Your Local Parts Distributor or Write for RCP Catalog RN-11 
wall charts at $1.00 per copy. Inquiries 
concerning it should be addressed to RADIO ciTy PRODUCTS ¢co., Inc. 
TTLB Information Services, P. O. Box — 
1321, Indianapolis 6, Ind. It will be 152 WEST 25th STREET ® NEW YORK 1, 
known as Chart TVL #2 
The original TV labor charges sched- 
lle, TVL #1, is availablk the form 
of a consumer! malling piece size 


8'4"x11", folded to fit a #10 envelop ENGINEERING) 7 1 HS 

These are available at a cost of $3.00 DIAMOND $ 50 DEGREE in 

per hundred and may also be ordered 10 i ne i field. There’ 

from the TTLB Information Services NEEDLES ede Bye 8 ge 

or directly from your parts jobber Pius Postage ‘ elev ‘ 
Your editors are conducting a con- Our main business is the manufacture of NTH a ih Rlee- 


I FP 1 
June 


for you 


t nine 7 f ensts f vice . = diamond styli for broadcasting stations and neineerine 
inuing st idy Ul hang of service busi high fidelity sound equipment As a service pt Biter amen tng Maret 
ness operation The results of these to the general public we offer to retip your enses 
‘ present replaceable needle with a cenuine, 
studies will be r port d from time to unconditionally guaranteed, broadcast quality 
time in this ds partment. diamond tip for either tlong-playing or 
standard records 
Send us your replaceable needle (or com 9113 E. Washington Bivd., Fort Wayne 2, Indiana 
. 4 plete cartridge except Pickering) together j “ end me f inf ation on E88. Engineering 
Service Business Developments . with check or money order for $10.50 plus Degree in 27 ths as checked 
One of the most significant events in the for shipping 2 Radio-Television Aeronautical 


the history of the electronic service in- Civil Mechanical ™ Electrical 
dustry occurred recently in Texas. It THE TRANSCRIBER co. 
was a state-wide radio and television 
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service clinic and fair held in Fort 
Worth under the auspices of the Texas 
Electronics Association. 

This three-day event was held in 
the Texas Hotel in Fort Worth and 
was planned, managed, and financed 
by members of the service industry in 
Texas. With the Fort Worth Radio & 
Television Association, Inc., acting as 
hosts, members of the electronics serv- 
ice fraternity in Texas came in by 
train, bus, air, and private cars to sit 
in on a well-planned, skillfully-man- 
aged 3-day series of meetings and con- 
ferences. Texas is a big state with 
lots of miles separating the major cen- 
ters but delegations from every sec- 
tion of the state were numbered 
among the more than half a thousand 
registrants at the affair. 

Truett Kimzey, head of the top-flight 
servicing company in Fort Worth that 
bears his name, as master of cere- 
monies introduced a program of blue 
chip speakers during the course of the 
fast-moving schedule of events. After 
an address of welcome from the Mayor 
of Fort Worth, James D. Secrest, ex- 
ecutive vice-president of RETMA, set 
the tone of the meeting in his keynote 
address, “Let’s Build Our Industry To- 
gether.” He was followed by service 
leaders Hal Chase, president of the 
TSA of Michigan, Al Robertson, na- 
tionally known service dealer of Okla- 
homa City, and Forrest L. Baker of 
San Antonio, former president of the 
Texas Electronics Association 

Thought —and_ discussion-provoking 
addresses were made by industry lead- 
ers Mort Farr, past president of 
NARDA, and John Rider, publisher of 
Rider’s service manuals and textbooks. 
Intensely interesting talks were given 
by Bill Renner of the Howard W. 
Sams Company; Howard M. Fender, 
District Attorney of Tarrant County; 
Duffield Smith, managing director of 
the Dallas BBB; and Howard M. Chil- 
ton, general manager of the Fort 
Worth Retail Merchants Association 

In his address of welcome, Leonard 
R. Smith, president of the Texas Elec- 
tronics Association, pointed out that 
service businessmen in Texas had no 
axes to grind with any other segments 
of the industry. He outlined current 
service industry problems and dis- 
cussed some of the present bad prac- 
tices that are partially responsible for 
the public’s confused thinking about 
independent TV service businesses. 

The affair was financed from the ten 
dollar registration fees paid by each 
person who attended. It was the first 
State-wide service association conven- 
tion in the history of the industry fi- 
nanced completely by service people 
and drawing delegations from every 
section of the state. 

More than thirteen hundred mem- 
bers of the service fraternity from all 
over the state of Iowa registered at 
the 3-day annual electronic Techni- 
cians-Dealer Jamboree in Des Moines 
sponsored by the Radio Trade Supply 
Company of that city. 

The Hotel Savery, one of the lead- 
ing hotels in the city of Des Moines, 
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was practically taken over by the 
electronics service industry for this 
three-day event. Lectures dealing with 
both business and technical phases of 
the service business were presented by 
industry leaders and an extensive dis- 
play of the newest products for TV 
installation and service absorbed the 
attention of registrants between lec- 
tures. 


New Consumer Booklet on TV Service 

The Dallas Better Business Bureau 
recently sponsored a new consumer 
booklet on TV service that effectively 
covers the dangers of low priced TV 
service. Titled, “Get Your Money’s 
Worth When Buying Television Serv- 
ice,” it says, in part: 

“Ruskin once said: “There is hardly 
anything in the world that some man 
cannot make a little worse and sell a 
little cheaper, and the people who con- 
sider price only are this man’s lawful 
prey.’ 

“And this is particularly true in the 
television service field 

“In one city more than half a hun- 
dred persons complained to the Better 
Business Bureau within a few days’ 
time their unsatisfactory expe- 
riences with a newly opened TV serv- 
ice firm that had advertised TV home 
repairs for $2.65. Inadequately pre- 
pared to render competent television 
repair services, the low price served as 
a ‘gimmick’ the 
after which much higher charges were 
made for unsatisfactory workmanship 
long, the firm 
leaving scores of 
customers.” 

The booklet then de- 
scribe the complexities of TV circuitry 
and explain the expert knowledge and 
costly equipment required to give com- 
petent service. Then it advises readers, 

“In the TV 
firm, look with skepticism at thos 
who would lead you to believe they 
can repair your set at home for a few 
dollars. Question unlikely ‘gimmicks’ 
or ‘too true’ inducements 
Perhaps from whom 
bought your set can recommend a 
service organization in which he has 
confidence. And, finally, if in doubt, 
check with your Better Business Bu- 
reau where the reputation of such 
firms becomes a matter of public rec- 
ord. Doing these things should result 
in happier and more pleasant televi- 
sion experiences for you.” 

If you would like to get a copy of 
this very fine consumer booklet send 
ten cents in coin or stamps to: The 
Dallas Better Business Bureau, Dallas, 
Texas. Request a copy of the booklet 

“Get Your Money’s Worth When 
Buying Television Service.” 

We would like to urge the readers 
of this column to investigate not only 
this publication but others mentioned, 
from time to time, as being available 
Professionally produced and carefully 
planned, they represent a real boost 
for the technician at a minimum of 
time and effort on his part. 
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SERVICE HINTS 
ON SYLVANIA TV SETS 


CHASSIS 366 


Raster disappears as brightness is turned 


up. 

This condition will occur if Lw, 
the peaking coil in the plate cir- 
cuit of the video amplifier, is 
open. (See diagram below.) 

For a quick check, put a jumper 
across L» temporarily. If a nor- 
mal picture is obtained, replace 
the coil. 

Smear in picture and poor contrast. 

This could be due to condenser 
Cis, the .2-4fd. coupling condenser 
between V;, the 6BF5 video ampli- 
fier and the cathode of the picture 


Ria? 
ISK 


‘ 


Pin 1 OF CRT 


-I3QV 


PING 
6AL5 


CONTRAST 
CONTROL 


tube, (pin 11), being open. (See 
accompanying diagram.) 

To correct this condition, bridge 
this condenser with another .2-zfd. 
unit. 

Noise in sound. 

When this condition is accompa- 
nied by poor vertical sync and 
varying contrast, condenser C 
the 60-xfd., 350-volt electrolytic 
screen bypass condenser from pin 
4 of Vu, the 6V6 audio output 
tube, to the 135 volt line may 
have a poor internal connection 
to the can. To check, bridge this 
condenser with another one of ap- 
proximately the same voltage rat- 
ings. 

Blooming or no high voltage. 

A hard-to-find cause of either of 
these sympioms is a shorted con- 
denser, Cin, the 25-xfd., 25-volt 
cathode bypass across the 270- 
ohm resistor (Rys) in the cathode 
circuit (pin 8) of Vu, the 6V6 
audio output tube. If this turns 
out to be the trouble, replace the 
6V6 also. 

Horizontal pulling. 

This may be due to a leaky Ci, 
the .01-«fd. coupling condenser be- 
tween the plate (pin 1) of Vu, the 
12AX7 syne separator, and the 
grid (pin 1) of Vu, the 6SN7 syne 
amplifier and clipper. The usual 
symptom when this condenser is 
leaky is poor vertical hold. Occa- 
sionally, under certain signal con- 
ditions and amount of leakage of 
Cm, the vertical stability will be 
good but there will be poor hori- 
zontal leck-in. 


Horizontal jitter and intermittent horizontal 
hold. 
Check for a leaky Cus, the .1-«fd. 
condenser in the control grid cir- 
cuit (pin 1) of Vw, the 6AU6 hori- 
zontal control tube. 
Ragged edges in picture. 
This may be due to shorted turns 
in the ringing coil, Lea, in the plate 
circuit (pin 5) of Vu, the 6SN7 
horizontal oscillator. This is some- 
times caused by accidentally in- 
terchanging the 6W4 damper and 
the 6SN7 with the set turned on. 
To check, observe the waveform 
at the plate of V,,. The absence 
of damping at a portion of the 
damped sine wave indicates shorted 
turns at Le. 
No picture except when set is detuned. 
This condition indicates a lack of 
a.g.c. voltage. If the a.g.c. ampli- 
fier tube (Vi, 6SN7) is all right, 
measure its cathode voltage on 
pin 6. If the reading is much less 
than 58 volts, replace Ris, the 
3600-ohm cathode resistor. 


CHASSIS 437-3 


Trapezoidal raster. 
A shorted or open winding in the 
horizontal deflection yoke may 
cause this condition. If the yoke is 
good, check for an open Cm, the 
.22-4fd. condenser in the horizon- 
tal deflection winding. To test this 
condenser, merely short it out and 
see if a normal raster can be ob- 
tained 
Decreased picture width. 
If the picture is 2 or 3 inches 
wide, and R.», the 1000-ohm re- 
sistor from the blue lead of the 
horizontal deflection coils to the 
high-voltage transformer, gets hot, 
check condenser Cx, the .00075- 
efd. unit across one of the hori- 
zontal deflection coils. This con- 
denser is probably leaky. 
Weak high voltage and blooming or wide 
foldover in center of raster. 
Cu, the .2-nfd. filter condenser 
in the “B+” boost circuit, could 
be open causing this condition 
Bridge this condenser with either 
another .2-ufd. or .1-“fd. unit to 
check it 
No high voltage and fuses blow. 
In some cases the fuse may not 
blow, but the 6W4 damper tube 
may get red. This condition may 
be due to a shorted Cw, the .2-ufd. 
filter condenser in the “B-+-” boost 
circuit. If this is the case, be sure 
to check the horizontal size coil 
(its resistance should be approxi- 
mately 67 ohms) before returning 
the set to the customer. A shorted 
Cx» may burn out the horizontal 
size coil. 
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No high voltage and Rs, (6800 ohms) 

burnt. 
Resistor 
mary of 


Rin 
the 
R234 


goes from the 
high-voltage 


pri- 
trans- 


Tés 


HOR SIZE 


forme! 
high-voltage rectifier tubes 
accompanying diagram.) 
This condition may be due to an 
open winding in the flyback trans- 
former If the top 5642 
a blown filament in addition to 
the above, then the trouble is a 
leaky C the .0005-zfd. high- 
voltage condenser. 

No high voltage. 

Check for a dead short across con- 
densers, C,, or C (the .00075-afd 
condensers across the flyback sec- 
ondaries), by measuring the re- 
sistance between terminals A and 
C (should be over 4 ohms) and B 
and H (should be 9 ohms). These 
terminals are located at the rear 
of the high-volta cage and 
arranged in alphabetical order 


to the plates of the 5642 
(See 


are 


Vertical hars on left side of the screen 
These bars resemble those due to 
Barkhausen 
condition occurs in 
reroute the twin-lead be- 
tween the antenna terminal 
and the tuner along the bottom of 
the cabinet alongside the 
apron. Remount the antenna ter- 
minal strip on the lowe1 
(tuner side) of the cabinet. 

If these bars occur in strong sig- 
nal areas, try new 5642 high-volt- 
age rectifiers. 


oscillations. If this 


weak signal 
areas, 


strip 
chassis 


corner 


Picture overloading in weak signal areas 
only. 

Check the a.g.c. clamper tube 

which is half of the 6AL5 video 

detector, as wel) as the 6SN7 a.z.c 


amplifier. 


CHASSIS 508 

Right side of raster darker than left side 
In addition to this symptom, there 
is also the possibility of squegging 
(intermittent horizontal 
causing a ragged, leaking raster 
This condition may be caused by 
a leaky Cu, the 20-afd., 100-volt 
condenser in the cathode circuit 
(pin 8) of the 6BQ6, horizontal 
output tube. 

Insufficient horizontal scan in low line volt- 

age areas. 

Lack of width with normal a.c 
line voltage is caused by a defec- 
tive part. To get a little extra 
width when low line voltage is the 
cause, however, add a .005-zfd., 
600-volt condenser across Cw, the 
.0047-nfd. condenser in the plate 
circuit of the a.g.c. amplifier. 


scan) 
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know which are fast- 
est-for-servicing) 
when this business 
comes your way. 
This Centralab 
switch is a prof- 
itable “middle- 
man’’ everyone 
likes! 


switch 
mounting brocket 
ond dial 


this 

Centralab 

dual switch kit 

makes it better!.......... 


mounting screws 


white knob 


All parts (except mounting holes) 
in one box —nothing else to buy a 
You get the complete assem- 

bly for switching between dual 
speakers such as auto rear seat and 
front seat speakers, including etched 
dial-mounting plate and complete 
installation instructions. Listener 
selects either speaker or both. Prof 
itably installed, you forget it! Your 
Centralab distributor has dual switch 
mounting kits on hand — order a 
couple NOW, 


Centralab 


See ee eS SS SS Bee eee eee eee 
CENTRALAB 

A Division of Globe-Union Inc. 

910-K E. Keefe Ave., Milwaukee 1, Wis. 
Please send me Catalog 28 for 
switch kits 


additional 
technical data on dual 


Name 
Firm 


Address 


See eee eee ana my 
Se eeeeceeeenenanacaaen 


City Zone State = 
Jasna snaasanaauasassesessseanadl 


MODEL 22A 
I4 


A Sensation! 


-. SO exceptionally at- 
tractive, it captivates 
at first glance. 

.. But, FOREMOST, so 

enuine in HIGH 
ALITY AUDIO PER- 
FORMANCE, despite 
it's unprecedented 
low cost. 


SEE and HEAR the New Model 22A 
at your local dealer's Sound Department 
soon. A listening treat awaits you. Write 


today for free technical information. 
Dept. RL3 


BROOK ELECTRONICS 


TERMINAL 2 +05V 
oriss 4 . 


Connect the .005-xfd. condenser | 


between lugs 6 and 7 of the flyback 
transformer inside the high-volt- 
age cage. This is the winding that 
is in parallel with the horizontal 
size coil. 

No high voltage. 

Connect a jumper across the 
chokes Ly» (inside the high-voltage 
cage), and L,, (on the bottom of 
the chassis) that are in the cath- 
ode and plate circuits of the 6V3 
damper tube. Either choke may 
be open, and by jumping the one 
that is open, the high voltage will 
return. 


CHASSIS 1-518 


White flashes on picture. 

This condition may occur if Cw, 
the .22-ufd. condenser at the v.h-f. 
tuner a.g.c. point (green lead), is 
open. Some of the earlier chassis 
did not incorporate this condenser. 
If this trouble is encountered in 
such a chassis, insert a .22-pfd. 
condenser at this point. 
Overloading in picture. 

If the a.g.c. is all right and the 
tubes are not at fault, detune the 
4th video if. (7s) slightly, and 


vé 


6C86 
4TH VIDEOLF AMP 


also check the cathode trap in the 

4th video if. (See diagram.) 

Weak picture. 

This may be due to a faulty video 

detector crystal. Check the for- 

ward and reverse resistance of the 

1N105 germanium crystal detec- 

tor. It should be about 100 ohms 

in one direction, and about 200,000 | 

to 300,000 ohms in the reverse di- 

rection. 

Be sure to observe the polarity of 

the crystal when replacing it in 

its holder. 

Snowy picture. 

Cie, the 2-«fd. condenser in the 
vs 


6CB6 +105V 
(ST VIDEO LF AMP 


R 
27k *}-+ 9v 


RI32 
2 7 47n 


" 
RI3O2 ce Pe 
i«* 


es LINE 
I 2yta SOV 


a.g.c. line, may be shorted, caus- 


WANT THE BEST 
IN CAPACITORS? 


Type UMP 


@® Many, many notable 
the art of capacitor design and manu 
facture have been made by the ILLINOIS 
CONDENSER COMPANY. As an example 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on thei: 
unique and exclusive molded capacito 
construction as featured in the UMP 
types 

For almost two decades, ILLINOIS 
CONDENSER COMPANY has been build 
ing quality capacitors and regular 
include most all of the largest 
facturers of TV and radi 
names literally comprise the ‘ 
of electronic 

To meet the ever ncerea 
for ILLINOIS electrolytic ca 
ILLINOIS CONDENSER COMP 
built new plants and greatly i 
production. Why don't you 
why ILLINOIS capacito 


choice” of so many! 


Write for Catalog! 


pac 
' 
' 


ILLINOIS CONDENSER CO 


& NORTH THROOP STREET CHICAGO 22 t 


WORLD'S Fi 
AUDIO COMPARISON STUDIOS 


Music Lovers and Hi-Fi Enthusiasts Make it a MUST to wisit 
the Hudson Sound Comparison Studio nearest you! See, Hear 
and instantly Compare the World's Finest Hi-Fi Components 
with our ingenious Remote Controlled Push-Button Mechanism 

Hear the amazing new electronic Radio, Phono and Record 
ing Equipment that brings Concert Hall “Presence” into your 
own home at Low Cost! 


AND NOW IN NEWARK, N. J... 


New Hudson Salesrooms .. Complete Stocks, Same Superlative 
Service as our two N.YC. Stores.. AND, “Studio 35,” Newark’s 
Newest, Finest, and Most Completely Equipped Sound Studio 
Lowest Published Prices! 


FREE Hudson 1954 aaa 
HI-FI CATALOG mm 


Finest Manual of Its Kind Contains 
Everything im High Fidelity Compo. 
nents, Recording Equipment, Replace 
ment Parts and Tubes, TV Chassis and 
Cabinets for All Types of installations 
Send for your FREE Copy TODAY! 


SALESROOMS 

‘0 Serve You! 
Adyorming Radio City Oowntown New Tork 7 
212 Fulton St. 35 William St. 
New York 7 Newark, NW. J. 
Circle 6-4060 MArket 45151 
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ing higher a.g.c. 
(See accompanying diagram.) 

If this is the case, the tuner a.g.c. 
voltage will increase to about —7 
volts from the normal —2 to —3 
volts 

Squegging (intermittent horizontal scan). 
Pull Vw, the 6CB6 horizontal con- 
trol tube. If the raster becomes 
normal, check condenser C;,; (.1 
“fd.), from the grid circuit (pin 1) 
to the cathode (pin 2) of the 6CB6. 
Intermittent pulling at top of picture. 
Check Vy, the 6AU6 a.g.c. ampli- 
fier. If OK, check for a broken 
lead to the 5-prong plug of the 
high-voltage unit. One of the leads 
connecting the flyback winding for 
a.g.c. to pins 1 and 5 on the plug 
may be broken. An ohmmeter 
check under the chassis, between 
pins 1 and 5 (large pins), will 
quickly show if this circuit is open. 
The resistance should be about 
1.5 ohms. 

No picture. 

Rotate the a.g.c. control. If the 
sound is normal but there is a dull 
raster at one end of the a.g.c. con- 
trol range, and then the sound 
disappears and the raster gets 
bright with the a.g.c. control set 
at the opposite end, check Vy, the 
12AU7 noise gate tube. A dead 
noise gate tube will give these 
symptoms. 


CHASSIS 1-518-3 
Noise in picture 
This may be eliminated by in- 
creasing the sensitivity of the re- 
ceiver. To effect this, replace Rix, 
the 1.5-megohm resistor in the 
a.g.c. delay circuit, with a 1-meg- 


Berze ts sienee) 


mw oe 


(See accompanying dia- 


ohm unit. 
gram.) 


CHASSIS 1-520 
No high voltage. 
Pull Vy, the 6AL5_ horizontal 
phase detector. If the raster re- 
appears, check C.., the .001-sfd. 
condenser connected to pin 7 of 
the 6AL5, for high leakage. 
Horizontal pull. 
Pull V,,, the 12AU7 noise inverter, 
to check if the trouble is in this 
stage. If the picture locks, check 
for a leaky Cw, the .0l-sfd. con- 
denser in the plate circuit (pin 1) 
of V,. 
Horizontal pulling. 
This can be caused by a weak 
6Y6G (V,) audio output tube from 
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on the tuner. | 


FREE CATALOG 


JUST OFF THE PRESS—OUR NEW 
SURPLUS CATALOG! SEND FOR YOUR COPY! 


SOUND POWERED HEAD 
AND CHEST SET 


Navy Type—No Batteries Required— \ ad) 
ideal for TV Antenna installations 

and many other uses. 20 Ft. Cord. ig 
Used - 

Tested: $5.95 EA. 


TELEPHONE WIRE FOR THE ABOVE 

COMBAT TYPE—2 Cond. Twisted. Rubber Covered 
Medium Weight, W-130 @ “Ole per Ft 

FIELD WIRE—2 Cond. Twisted, Weather. $4 75 
proof, Heavy Duty, W-110—525 Ft. Roll 

COPPER WELD WIRE — Weatherprooted, 2 Cond 
Sotid. 1200 Ft. Rell, $10.0 Per Ft. @ le per Ft 


COAXIAL CABLES: 
RG-8/U re AL) 51.5 ohms. Same size as 


Prices: 1 to 100 ft. @ Ke 
per ft.—100 to 500 ft. @ 7% r ft.—500 to 1000 ft 


@ Te per ft.—1000 ft. Rolls *e's% per ft 
RG-34/U 71 ohms, 145 ft. $15.00 


length 


DYNAMOTORS: 


OUTPUT: STOCK No: PRICE 
330 V. 135 MA. DM~330 $7.95 
250 V. SOMA. OM.25 5.0 
2 or oF V.0C. S0OV. 50 MA. USA 0515 4.95 
DYNAMOTOR UNIT—PE-133—I!2 Volt input; 
230 VOC 90 MA. Filtered. Dyn. 
54232"; Filt. Base: 3° x4"x5" NEW . 
DYNAMOTOR UNIT—PE-103—6 or 12 Volt input: 
output 500 Volts 160 MA Complete with battery 
cables, circuit breakers, and filter base 
Prices: NEW: $39.95 USED $29.95 
ouTPUT CABLE 1/PE.103—8 ft. CO-.50! 2.95 
DYNAMOTOR—PE.-101—6 or {2 Volt 
original CQ conversion articies—Oct. 
issues, furnished.) This is the Dynamotor the mm 
have been talking about! Easily = a 2 supply 
625 V. @ (50 A. and 325 V y F, a 
Volts—-or 300 V. 90 MA. and 160 
MA. @ 6 Volts NEW $4.95 


BATTERY SWITCHING UNIT and 


METER visca to switch load from one battery to 
another—or 6 to {2 Volts Contains 2 Meter 
—0-15 Volt OC Scale for reading battery voltage. 20 
Amp OPODT Switch and indicator. Case size: 4” «x 
6'4" = 2% NEW. $2.9 


output 


oe 


TRANSFORMERS 
110 V. 60 Cycle Primaries 
5 Volt CT-25A—10,000 V. Ins. OPEN FRAME—6" x 
5” x 4 


1.2 24 Vv. | Amp. 1.95 
mp 1.50 24 V. 6.5 Amp. 5.9 
6—24—~er 3 Volt 6 Amp 5.05 


AERIAL WIRE—Phosphorus Bronze #16 Strand 
ed, 200 Ib. test. Weatherproof, 150 Feet $1.50 
on Reel. RL-3 with Clips 
Telephone Wire—3 Cond. copper & $4.75 
steel, 525 Ft 


FAIR RADIO SALES 


BLOWERS—115 VAC 60 CYCLE 


SINGLE ryeE: (iMustrated at 
left) 100 CF 


Order Ne. 10939 
DUAL TYPE: 100 CFM. 4” . 
take; 2” Dis. Each Side. Com. 
plete Size: 8 x 6”. Order No 
1Caso $13.05 
COMPACT TYPE: 108 CFM, Mo- 
inside Ry yt 
” intake; 1%” 
pits. size: 4'4" 8 Hx eM% 
2C067 


FLANGE TYPE: 140 Crm 3%” intake; 2%, 
Pomatete size: 74a" Wa 7's a x 6%" D. Order No 
C807 $15.95 
vabnen TWIN: 275 CFM, 4%" intake: 3'4" x 3” Dis. 
Complete size: 1154" W x 8%" H x 8-1/16" DB. Or- 
der No. 20069 $21.95 


HORSIE-TALKIE 


TRANSCEIVER 


TRANS.—REC portance, READY TO 
ERATE. BC-745 TRANS.-REC Cr 
covers Freq. 3 to 6 MC. by use of Plug- 
PE.157 Power Supply, BB-.54 2 Volt Ba tery. Speaker, 
Antenna, Mic., and Crystal for 5030 KC 
5x56". mounted on Staff 30” Le 
operates from 2 Volt Wet Battery recha 
Volts and houses Speaker. Price: Used— 
Tested—Complete $49, 95 
T-39 CHEST SET—Has Speaker & Space for 
Dry Cells $4.95 
BC-.745 TRANS. & REC.—CHASSIS ONLY—WNe Cover 
Staff or Antenna, but w/ Tubes— 


NEW 
ANTENNA—Telescoping, fer above set 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 
MP-132 BASE—Illustrated at teft-—i” 
heavy coil spring. 2?” insulator, Overall 

leneth tis Weight: 2% tha. 
Price $3.05 


MP.S-33 BASE—Insulated type with heavy 
coll spring and 5” dia. insulator Re- 
gumes 2” hote for mounting Weight 
o ths. $5.05 

= MAST SECTIONS FOR ABOVE BASES 

Tubular steel, copper coated, painted, in 3 

ft. sections, screw-in type. MS-53 can be 

used to make any length with MS-52-51-50-49 for 
taper Any section te Each 
Larger Diameter Section: MS.54 $1.25 


RECEIVER AND TRANSMITTER 


RECEIVER 8C-229 or 429-—-TRF Receiver with 3 
Plug-in Coils to cover Freq. Range 201 y. pee, 2500 
—4700, 4150-7700 KC. With 6 Tubes: 1/37—1 
3/39. Power Supply required, 6 or 12 Volt & 256 
Volts. Size: 16°x8"x7". $8 95 
Schematic included USED 7 

TRANSMITTER BC-230—Voice modulated Trans, with 
5 Plug-in Coils to cover Freq. Range 2500 te 7700 
KC. With 4 Tubes: 2/i0y—2/45 & RF Meter 0-1.5 
Amps. Power Supply required, 6 or 12 Volt & 350 


Volts. Size; (3°x8"x7". USED: $8.95 


Schematic included 
Special Buy—Both Rec. & Trans.: $15.00 
TRANS. CONTROL BOX BC-232 w/Piue $1.50 
REC. CONTROL BOX BC.231 w/Plug $1.50 
PLUG f/Ree. PL-6! The F/Trans, PL-O4 7 


Address Dept. RN © Minimum Order $5.00 © Prices 
F.0.8., Lima, O. © 25% Deposit on C.0.D. Orders 


132 SOUTH MAIN ST 


LIMA, OHIO 


ALTERNATOR—GEN. (NEA-2D) 


For IKW Emergency Plant @ Mobile « 
Amateurs @ Marine Radio & Power 
@ Test Bench & Shop Power 


Output 1080VA @ 115V_ 800 cy. & 24 VDC @ 2 
any peed Jrom 2400 to 4200 rpm Speed clutch 
De igned to operate 
‘ it. ay TI D output at 60 
Alternator, le clutch 6%" Dx 7 
luteh 12° Wt. 42 Ibs. Instructions 


Erceilent Core. $18.95 . $24.95 


25% with C.0.D. orders. 
Satisfaction guaranteed. F.0.B. Los Angeles. 


POSSNER CO. 


Special Apparatus Division 


1223 Venice Bivd., Los Angeles 6, Calif. 


DEGREE IN 27 MONTHS 
Complete Radio Engineering course, including Telev., 
v and F.M. Bache of Science Degree also in 
, Civil, Elect , and Aero. Eng.; Bus. Adm., 
Extensive campus modern buildings, well 
equipped labs. Low cost. Prep courses. Personalized, 
instruction. Founded 1884. Placement serv 
ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Ap- 
Korean vets Enter January, 
June, September. Write for catetog. 


, Chem 


16113 College Avenue, ANGOLA, INDIANA 
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tock No "JOGA. price EA. $5.50 
Radio Power 
Vv.c.T. Amp 
x 
PRICE $10.50 
Radio Power Trans 


5 
enteago TRANSFORMER 
aan 10 V at 6.5 Amps 
Stock No O2A 
ewicad TRANSFORMER 
105 
se ee. 


41 4 
3\e 3 PRICE 4 so 
cuicaco TRANSFORMER Radio Power Trans Pri 
Vv 2io- 20- — she 50 Sec. V 500 C.T. at .130A 
Size 4)’ aa x 314 
No PRICE $2.25 
coutins RADIO. eta te Transformer 
See — C.T. at 106A. Size 414" 


t 
section I1MFD-490V 
25a xdta nee 


YerTa 
Dual “axa SMFOo geoves 324" «2% 
Stock No eves. 
1MFD-400V0C "x2" xi", 
Nn x 
C As art ae 


BA 
oovec. 2” “ne” xiia’ '° ” Aerovox. 
A PRICE 


ae 
aes -400cy tt} 
120cy For khy 


@ Loop A . Price Ea. 
Antenna Changeover ws 208.4: price Ea. 
Pleo PLeS. ene ce Ea. 
tAntenna Mast AN 1048 New Price Ea. 


+ 


tems indicate that partis) will be found in our 
sunecus CATALOG with thousands of others. 
SEND FOR Surplus Catalog No. RN11. 
sane FOR our Standard Radio & TV Parts and 
Hi-Pidetity Cat. No. RNS1I1. 
TERMS: All prices F.0.8 Gnieage. 
Deposit with order. Salance sent 


> 
© becom Expediters 


2909 West Devon Avenve 


on™ 25% 


Chicago 45 


which the 120 volt “B+” is ob- 
tained for the noise inverter V;,, 
12AU7. Low “B+” voltage devel- 
ops sync pulse cancellation in this 
circuit. Make sure that the nor- 
mal +-7 volts is on the cathode 
(pin 8), and +58 to +60 volts is 
on the plate (pin 6) of the noise 
inverter tube, to insure proper op- 
ration of this stage. If either 
rating is less, trouble in that cir- 
cuit is indicated, 
No sound, no picture—high voltace OK. 
Check for a defective 6Y6G (V,) 
audio output tube —~i{- 


STALLARD REPORTING 
By C. H. BOWERS 

HE old Spark Gaps are beginning to 

crackle and static is all over the shack 
as we hear from various Old Time Wire- 
less Operators. Send in YOUR story if 
you qualify as an Old Timer of 1912 or 
thereabouts! 

With this issue we uncover an Old 
Timer, Mr. Otto D. Stallard, Jr., of 5327 
Morningside Ave., Dallas 6, Texas, and, 
as a preface, Mr. Stallard says: “As 
look back over the years, it does not 
seem possible that almost forty-four 
years have come and gone since my first 
interest in telegraphy!” 

It was in December 1912 that our 
subject Old Timer obtained his First 
Class Wireless Operator License and 
started his career in that connection. 
His first commercial job was with the 
Marconi Company in Cleveland, Ohio, 
as second trick operator in the old 
Schoefield Building. However, in 1913 
he wavered and accepted a wire job with 
one of the oil companies, but not for 
long, because by Summer 1915 he 
shipped out as “Sparks” aboard the 
“S.S. Northland”, sailing between Buf- 
falo and Chicago. Also short trips were 
made on the “City of Buffalo,” out of 
Cleveland, and on the old side-wheeler, 
“See and Bee.” Jobs were on the in- 
crease by this time and ambitious Otto 
telegraphed for railroads, wireless, 
Western Union, and oil companies, all 
within the same year—in fact he moved 
so fast his luggage was soon reduced to 
one “bug” slightly used, and a “mill!” 
His wardrobe, he wore! 

In May 1917, Mr. Stallard went into 
the service as a wireless operator, as- 
signed to the Army Transport Service, 
Depot Company “L,” detached service. 
There, his first assignment was Chief 
Operator aboard the Army transport 
“Thomas,” with subsequent duty aboard 
the transport “Sherman” and a tour on 
the transport docks. 

The call of the oil company proved 
too strong for Mr. Stallard, however, 
and on being mustered out of the Army 
Transport Service, he went with the 
Magnolia Pipe Line Company as an 
oil gauger. That was 34 years ago. 
Today he is Division Superintendent for 
that company with headquarters in 
Room 504 Magnolia Building, Dallas, 
Texas, and would like to hear from any 
of his old buddies of the brass pounding 
days. 

This sketch concludes with Mr. Stal- 
lard’s own remarks, “Although I have 
not worked radio (wireless) for thirty- 
five years, it does not keep me from 
listening to the dots and dashes, as well 
as the phone conversations of both 
amateurs and professionals, as I have 
sets at home that cover all the possible 


bands.” —30;- 


erty te 


Manulacturers 
Literature 


Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented 


“WIRELON” ROPES 

Rochester Ropes, Inc. of Culpeper, 
Virginia, has issued an unusual booklet 
describing the properties and qualities 
of “Wirelon” ropes. 

Constructed of high tensile 
strands and tough, durable 
“Wirelon” has numerous 
in radio, television, and radar. The 
booklet gives descriptions and specifi- 
cations of the product for such appli- 
cations. 


steel 
nylon, 
applications 


ASA STANDARDS 

The American Standards Associa- 
tion, 70 East 45th Street, New York 17, 
N. Y., has announced revisions of four 
of its standards for transformers 

Major revisions in the standards in- 
clude additions to the terminology and 
general requirements for transformers, 
regulators and reactors, and a table to 
indicate temperature changes and ad- 
ditional information on loading and op- 
peration olf instrument transformers 

The four publications are as follows: 
“Terminology for Transformers, Regu- 
lators, and Reactors” (C57.10-1953 
gratis); “General Requirements for 
Transformers, Regulators, and Reac- 
tors” (C57.11-1953—-gratis); ““Require- 
ments for Instrument Transformers 
and Table of Contents” 
$1.00); and “Guide for 
Operation of Instrument 
ers” (C57.33-1953 


Loading and 
Transform- 
35 cents). 


TWIST-PRONG ELECTROLYTICS 
Astron Corporation, 255 Grant Ave- 
nue, East Newark, New Jersey, now 
has available for distribution copies of 
its new catalogue supplement, AC-3A 
covering its expanded line of twist- 
prong electrolytic condensers 
The new publication provides com- 
plete listings of catalogue numbers, 
capacitance and voltage ratings, case 
sizes, and list prices of all standard 
twist-prong units to meet every radio 
and television replacement need. 


THE ONAN STORY 

D. W. Onan & Sons Inc., University 
Avenue S.E. at 25th, Minneapolis 14, 
Minnesota, is now offering a copy of its 
new four-color, 40-page institutional 
brochure entitled “Measurement Fac- 
tors of a Company and Its Products.” 

More than 120 eye-catching photo- 
graphs tell the story of the company’s 
products, what they are and how they 
are manufactured. Production facili- 


RADIO & TELEVISION NEWS 


and methods described and 
illustrated. 

Copies of this brochure are available 
on request. Please ask for institutional 


“Measurement Factors.” 


ties are 


booklet 


MICROPHONE DATA 

A new technical bulletin covering its 
ADA 95D dynamic microphone is now 
available from the Turner Company, 
900 17th Street, N.E., Cedar Rapids, 
Iowa. 

This two-color bulletin describes the 
new microphone in some detail. It is 
a general purpose unit featuring Alnico 
V magnets and moving coils. The de- 
sign is modern, with a special satin- 
chrome finish. 

If your jobber doesn't have copies of 
this data write the 
company 


sheet available, 


direct 


PARTS CATALOGUE 
Electronic Expediters, 2909 

Devon Avenue, Chicago 45, 
now has available a new 24-page 
logue which high-fidelity 
ponents, speakers, microphones, 
rectifiers, test instruments, meters, 
controls, resistors, V-FM 
antenna cable, 
condensers 
tube 
One 


West 
Illinois, 
cata- 
com- 


tubes, 


covers 


batteries, 
wire and 


switches, and 


accessories 
transiormers, 
sockets 

feature 
reply card 
that no jobber catalogus 


of this catalogue 
Realizing 
could contain 
complete engineering and design data 
for all items, the company a num- 
ber for each manufacturer represented 
to be circled on the reply card. When 
the card is received, complete litera- 
ture from the individual manufacturer 
is forwarded 


unique 


is a back cove! 


lists 


SPRAGUE PRICE LIST 
A new condensed price list covering 
all of the company’s “bread and butter” 
service 
being 


condensers and resistors is now 
offered by Sprague Products 
Marshall Street, North 
Massachusetts 
P-143, the 
wall, under glass on a 
desk or counter, or any other conven- 
ient place to provide ready reference 
to the widely used of the com- 
pany’s ratings. The is printed in 
easy-to-read dark blue on heavy white 
paper. 

Since 


Company, 51 
Adams 
Known as 


sheet may be 


mounted on a 


most 
list 


catalogue numbers are fol- 
both net and list job- 
bers will find it a quick check on prices 
to dealer customers. In addition, deal- 
will find it a convenient way to 
determine the to the customer as 
well as an easy means of checking his 
inventory. 


lowed by prices, 


ers 


cost 


ALLIED'S 1954 CATALOGUE 

Allied Radio 100 N., 
Western Ave., Chicago 80, Illinois has 
recently released its 1954 general cata- 
logue which 
its 268 pages 

The new publication 
tains 88 pages of rotogravure featur- 
ing the latest high-fidelity components, 
including 32 complete hi-fi systems; 
television chassis, boosters, rotators 


November, 1953 


Corporation, 


lists over 20.000 items in 


No. 135, con- 


ncise, use 


po! ions to YOU 
nal & 

\ pritish 19 
: new York 

\ Gentlemen = 


Piease sen 
, ; bookie et “SoU 


; Name 


Tov 
t for plannitt ng im ridelity Set 


coupon 
industries Cor 
Du ane at *¥. pest. att 


2 mop! \iment 
nd Cre 


porat jon 


our; 


ty 
copy 0 
ary oe tO \ 


grsmansh'P, 


BRITISH INDUSTRIES CORPORATION, 164 DUANE STREET, NEW YORK 13, N. Y- 


National Electronics GREATEST 
Special Purchase BARGAIN 


Tremendous Savings While They Last 
2 BAY 
(6 ELEMENT 
CONICAL 


ARRAY 
INCLUDING 
HIGH BAND 
ADAPTERS 


‘AS. 


IN LOTS OF THREE 
Single Lots $4es 


1 &@ BARGAIN 
he 


SUPER SENSATIONAL! 
BOW TIE UHF 
REFLECTOR 


ULTRA HIGH GAIN 
Bargain Priced 
at 


ONLY $495 


FOR SINGLE ARRAY 
ONLY $4.45 for 
Two-Bay Array 


We a ne t 
GEST It uF r\ 
offs 


10.95 for 6 
$8.75 ea. 
$0.50 pr 


< S 4.95 each 


42.50 carton 
tra re | «Stacking 
ve ac del 4B 


FAMOUS ROCKET 
ZOOM-UP TOWERS 


Sutco “Metropolitan” 
UHF CONV! “41 


troy an srea U ny 
i. the ‘ 
ecu n 
Attr t 


we . $29.00 


. rey © Reliable « yey Installation 
Fe ne with Rocket Zo 
psiest way t 


SUTCO CONVERTER BOOSTER 
Hd ; ston ey os 


nverter Boo ter » vides te P- noteh 


vir . r f 
fringe receptio mm Genter nat for "us del gia 


20° $ 9.95 30° $16.95 
40’.. -» 21.95 S60’... 32.95 


(Deduct 10% discount in tots of 3) 


ag pansational Low Prices on UHF Accessories 
' xtender (crimped to mate 
t HE 


? UNF scr d-off 
UHF-VHF antenna coupler-low-ioss 


one PRICES F.0.8. CLEVELAND, ONIO 
t mor t 


Mitanes E la C dala 
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THE HOUSE OF TV VALUES 
| 


i inal 


WRENCH 
WITH THE 
SCREWDRIVER ACTION / 


120 STYLES and SIZES 


or 


@ ASSEMBLY WORK 
@ REPAIR WORK 

@ RADIO 

@ TELEVISION 

@ INDUSTRIAL 

@ AIRCRAFT 


STEVENS WALDEN, Inc. 


WORCESTER 4, MASS 


and u.h.f. converters; table model and 
portable radio receivers; professional 
and home recording equipment; p.a. 
amplifiers and complete systems; ham 
receivers, etc. 

The balance of the catalogue is de- 
voted to a listing of components and 
accessories for varied applications 

This comprehensive listing of radio 
parts of all kinds makes the new cata- 
logue of value to all who work in the 
electronics field. A copy of this pub- 
lication is now available from the 
company on request. 


COLOR-CODE CALCULATOR 

A color-code calculator covering both 
condensers and resistors is now being 
offered by Centralab, Dept. G-10, 900 
E. Keefe Ave., Milwaukee 1, Wisconsin. 

The calculator is printed in full color 
3y setting seven rotating wheels, ca- 
pacitance or resistance, tolerance, and 
temperature coefficient can be read 
directly. The calculator covers RETMA 
color code specifications on normal and 
extended range tubular ceramic con- 
densers and radial or axial lead re- 
sistors. 

The new calculators will be sold 
through Centralab distributors. 


FEDERAL CR TUBE DATA 

The Vacuum Tube Department of 
Federal Telephone and Radio Company, 
100 Kingsland Road, Clifton, N. J., has 
issued a new “Television Picture Tube 
Data Book” which is now available for 
distribution. 

The 8-page booklet covers inter- 
changeability considerations, basing di- 
agrams, bulb outlines, and dimensions 
and electrical characteristics. The lat- 
ter information is presented in tabular 
form for speedy reference. 


SIMPSON "DOODLE PAD" 

A handy and practical “king-size” 
desk pad with plenty of room for “doo- 
dling” and a generous supply of pages 
for day-to-day use has been prepared 
by Simpson Electric Company 5200 W. 
Kinzie Street, Chicago 44, Illinois 

The “doodle pads” are printed in two 
colors selected for elimination of eye 
strain, measure 17” x 22”, and are 
padded 50 sheets each with non-slip 
chip board backing 

The “doodle pads,” identified as Form 
A-1 SPC, are distributed at no cost by 
Simpson representatives. Ask for yours 
or write the factory direct. 


P.A. EQUIPMENT 

Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood, California, 
has released a 20-page catalogue cov- 
ering public address equipment. 

The new publication contains illus- 
trated information on all three lines of 
the company's amplifiers, portable sys- 
tems, and accessories, as well as rack 
and panel assemblies. 


“DECOHM" PRODUCTS 
An illustrated catalogue covering the 
“Decohm” line manufactured by Davis 
Electric Company of 230 N. Spring St., 
Cape Girardeau, Mo., is now available. 


AMPLIFIER 


You can chonge an outmoded radio, phono- 
graph or TV receiver into a high fidelity 
instrument with a VC-6 amplifier. Low cost, 
yet supplies more power than required by the 
largest size house . . . so simple to install, 
anyone can do it. The VC-6 is made for quick, 
easy mounting. It's compact, light weight. 
No extensive cabinet alterations. R.T.M.A. 
gvarontee. 
Servicemen! The VC-6 cuts your conversion 
costs — makes more jobs more profitable. 
Matching specker systems available. 

Push-puil power — yy oe 

Frequence response 50 to 

Bass boost of 6DB or Xt. or i 6D0B 

from single control. 
Impedance—8 ohms 
Self-contained power supply, ONLY 


110 af erent. A.C. only $2695 


Size 1%" x 11" long 
Ship. Weight 3 Ibs. F. ©. B. N.Y. Ce 


Order your VC-6 Amplifier Today! 
Quantity Discounts. 


VIDEO CORPORATION OF peeece 
229 West 28th St., New York 1, N. 


| AMPERITE. 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quolity,” says 
Eva Rushing, sound 
engineer of the Hotel 
New Yorker. 

© Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
oway—reproduction is 
always perfect. 

@ Not offected by 
ony climatic conditions. 
e Guaranteed to with- 
stand severe “knocking RBHG—Hi-ir 
eround.” List $42.00 


r “Kontak” Mikes 


Model SKH, list $12.00 


0 ies KKH, list $18.00 


Ofer, 
| Introductory 
Pife “ pore a aes trated foldet 
er: ° 
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Printed in three colors, the new cat- 
alogue provides complete technical data 
on various molded coil type open re- 
lays, hermetically-sealed canister type 
relays, and television deflection yokes. 
Information includes operating charac- 
teristics, range, and sensitivity of these 
products. 


TV ELECTROLYTICS 

A new TV condenser replacement 
supplement has been issued by Sprague 
Products Company, 51 Marshall Street, 
North Adams, Massachusetts 

Intended to supplement the com- 
pany’s complete “TV Capacitor Re- 
placement Manual,” this attractively- 
printed brown and yellow card shows 
listings of the company’s ‘““Twist-Lok” 
electrolytics being used in almost every 
1953 model television receiver 

An invaluable aid to service techni- 
cians in locations where TV is just 
opening up, this card is punched for 
easy Wall hanging and has a large area 
for the distributor's imprint. 

Copies of C-451 are available from 
Sprague distributors. Distributors 
should write to the company direct. 


EICO DECAL 
Electronic Instrument Co., Inc., 84 
Withers Street, Brooklyn 11, New York, 
has released a colorful business-build- 
ing decal for service technicians to at- 
tach to their windows and vehicles 
The new “Fico” decal sells the tech- 
nician’s ability to his and 
prospects and identifies him as a user 
of “Eico” laboratory equipment. These 
three-color are being packed 
with the company’s kits and instru- 
ments or may be obtained in quantity 
from the company direct 


customers 


decals 


RECEIVING TUBES 

A complete guide to the company’s 
‘Reliatron” receiving tubes to aid de- 
Sign engineers, service technicians, am- 
ateurs, and experimenters is now avail- 
able from Dept. T-329, Westinghouse 
Electronic Tube Division, Box 284, El- 
mira, New York, for 35 cents 

The 47-page booklet, RU-020, 
tains characteristics and 
over 300 tube types. The guide has 
been designed for ease of use: tube 
symbols are easily interpreted and are 
closely associated with their tabular 
information. The tabulations are pre- 
sented in legible style. The only cross 
references employed associate the tube 
type to its dimension drawing 


con- 
ratings of 


ANDREW PRODUCTS 

A new general price list, Bulletin 
10-F, has been issued by Andrew Cor- 
poration, 363 East 75th Street, Chicago 
19, Illinois. 

This 30-page catalogue covers the 
company’s coaxial cables and transmis- 
sion lines and antennas and related 
equipment. Complete descriptive ma- 
terial is provided on a wide range of 
these products and all of the necessary 
data for ordering is included 

Write the company direct for a copy 
of Bulletin 10-F 

“a 
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HIGH-COMPLIANCE 
Diamond Cartridge 


This amazing new cartridge, a radical 


departure from ordinary 


cartridge design, achieves near-zero mass of stylus assembly. The 
result is HIGH COMPLIANCE — accurate, distortion-free track- 
ing which reproduces without listening fatigue the full, rich tonal 
qualities of the most sensitive recordings. 


“Amazed at new purity of sound... clarity... distinciness of 


orchestral texture... which all add up 


to something fabulously 


beautifull” says B, H. Haggin, noted Record Reviewer. 


ACHILD sovioncnr: 


Manufacturers of the World's Finest Professional Sound Equipment 
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Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV 
And... 


EasytoTRAIN AT HOME This Practical Way! 


Men with the right training in Television Servicing are 
in big demand. . ull down big pay. T.C.1. TRAINS 
YOU RIGHT with easy-to-follow technical training 
designed by servicemen, for servicemen! You learn prac 
tical, professional type Television Servicing without 
leaving your present job. Included are money-making 
extras such as set conversion, master antenna installation, 
U.H.F..TYV and field servicing short cuts. You can start 
earning Television money after the first few lessons 
You learn to test, trouble shoot and repair all types of 
IV sets the proven, practical way! 


HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large acTreen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ 
ent servicing organization. You learn Television Serv 
icing by actually doing Television Servicing you 
get the practical know-how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no berrier, 
Many TC! students ore over 40! 


SEL be menses ACT NOW! Mail 


for G t . 
~4 bunte tan FREE Catalog and 


under Public Law 
a a oo LESSON, Write 
COMMUNICATIONS 


TELEVISION institute 


205 W. Wacker Dr., Dept. (ZH Chicago 6, Ill 


coupon for 
SAMPLI 
TODAY! 


= ~ ‘ 
YOU GET and keep mod- 
ern large screen Television 
receiver. 
YOU DO actual testing, 


servicing, trouble shoot- 
ing and repairing 


MAIL NOW FOR FREE BOOKLET 


MILTON 5S. KIVER, President 

TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker DOr., Dept. AT, Chicago 6, Iii 
Rush full fact on practica TV training ! 
am not obligated. Salesman will not call 


cf) Veterans 
Name i heck here 
Address 


City Zone State 


| CE BEGINNERS check here for information on 
Hasic Television Cours 


Have you had the 


Chassis Touching 


JITTERS 
Lately ? 
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4} 
rAAL. 
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VARIABLE TRANSFORMER 


with isolated primary winding \ets you 
service any TV or radio set made with- 
out a chance of a “bite” no more 
chassis touching jitters. 


This husky 2 KVA electro-statically 
shielded unit is “Must” test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130-140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust- 
A-Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18-page catalog 
listing all types and sizes, or see your 
Adjust-A-Volt distributor. 


STANDARD 
ELECTRICAL PRODUCTS CO: 


2238 E. THIRD ST. * 


DAYTON, OHIO 


NEW TV PRODUCTS 
on the Market..........._. 


U.H.F. CONVERTER 

Granco Products, Inc., 36-17 

Ave., Long Island City, N. Y. is 

offering two new front-end chassis for 
all-channel u.h.f. reception 

Termed “Hideaway” units 


20th 
now 


the Mod- 


| els UJ5 and UJ6 are adaptable to any 
| TV chassis for the purpose of obtain- 
| ing built-in u.h.f. reception. The Model 


| 
} 


| 
| 


UJ5 is designed especially for fringe 
area reception. It tunes the entire 
u.h.f. band, utilizing three coaxial 
tuned cavity elements, two as preselec- 
tors and one controlling the 
lator. The unit 
oscillator and a 


signal-to-noise 


local oscil- 
also contains a 6AF4 
amplifier. 
ratio 1s 
wiping 
silicon 


cascode i.f 
Good assured 
by the 


a low 


contacts and 
mixer. 


absence of 
LIN8&2 


9-6 are 


noise diode 
Channels used as the Lf. 

The Model UJ6 is a two-cavity, all- 
channel reception model. Details on 
either of these converters availabk 
from the company on request 


are 


AUTOMATIC LEVEL CONTROL 
Spencer-Kennedy Laboratories, 
186 Massachusetts Ave., Cambridge 39, 
Massachusetts is now marketing its 
Model 442 automatic level control for 
television distribution systems 
The new 
matically 
strength 
pensate 


Inc., 


control is designed to auto- 
maintain proper signal 
The unit is designed to com- 
for changes in 
characteristics of the 


transmission 
cable due to tem- 
perature changes and variation in am- 
plifier performance due to tube aging. 
Because the Model 442 is a wide-band 
unit, it will operate equally well on 
either low- or high-band systems 

Tube failure in the control itself 
opens up the gain in the associated 
amplifiers so that the new unit in the 
system corrects for any variations in 
the levels. This insures continuous 
performance and makes replacement 


of the tube postponable until a 
venient time 

For further 
Model 442, write 


con- 


on the 
direct 


information 
the company 


REMOTE BOOSTER CONTROL 

Blonder-Tongue Laboratories, 
526-536 North Avenue 
has introduced a new 
mote control unit which permits any 
of the company’s television amplifiers, 
u.h.f or distribution 
to be operated automatically 
TV set “on-off” switch 

The power control unit of the Model 
RC-1 plugs into a 117-volt a.c. outlet 
and receives the TV set line cord. It 
contains a thermo-relay, an indicator 
light, and The remote portion 
at the unit to be controlled, feeds a.c. 
power and accepts TV signals. For out- 
door installations, the 
may be mounted in a 
housing, along with the 
other unit 

The company will supply 
details on this accessory unit 


Inc., 
Westfield, N. J 


two-piece re- 


converters, units 


from the 


fuses 


remote section 
weatherproof 


amplifier or 


additional 
ipon re- 
quest 


SCOPE FOR TV 
A new 5” television designed 
to provide all of the features needed 
by technicians and at low has 
been released by The Hickok Electri- 
cal Instrwu 10514 Dupont Ave- 
nue, Cleveland 8, Ohio 

The Model 665 is a stable 
a frequency range from .5 cycle to 
ke., down 3 db It fe 
bility, no drift, 


less ) 


scope 


cost, 


nent Co., 


with 


700 


scope 


Food Sta- 
tilt, 


acceler- 


itures 
less than and 
The 
volts and power 


than 2% overshoot 


ating potential is 1775 


consumption is 35 watts 
wave response is flat fi 
100 ke 

A unique feature of the scope is the 
fusing arrangement for the “B+” line 
A dual fuse is provided that the 
“B+” line is entirely fused. The scope 
will withstand shock, vibration, and 
humidity, and has been designed with 
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square- 


-ycles to 


SO 


TRACES TV 
SIGNALS and 
VOLTAGES 


LOCATES 
DEFECTIVE 


THE NEW TV 


\, DYNATRACER 


<7 INSTANTLY 
ow 


v REQUIRES NO 
ADDITIONAL 
EQUIPMENT 


Makes Television 
Servicing Easier, 
Faster and 
More Accurate 
—AT LOW COST 


ideal for trouble-shooting television in the field 
or on the bench. Used under actual operating con- 
ditions, will out-perform more expensive testers. 
A MUST FOR EVERY ALERT TV TECHNICIAN! 
SPECIFICATIONS: The “DYNATRACER” Is a seif- 
powered quality instrument designed to trace TV 
signals through any Video, Sound, Sync, AFC or 
Vertical and Horizontal Sweep Circuit——will iso- 
late trouble to a stage or component. 
ADDED FEATURE: The “DYNATRACER” will also 
trace voltages and instantly tocate open, shorted 
or intermittent condensers, resistors, colls, speak - 
ers, transformers, etc. 

COMPLETE INSTRUCTION BOOK ENCLOSED 

10-DAY MONEY BACK GUARANTEE 
Clip adv., write mame and address in margin 
Attach $5.00 Bill, Check or M.0. and mail to 


D/ ie ELECTRONICS CO. 


8509-21st Ave., Dept. 206, Brooklyn 14, N. Y. 


FIX 3 OUT OF 4 
Television and 
Radio Receivers 


ions written 
You deal 

ir ets —the 
wk even befor 
No Math! W 


you finish the book. Just 
Theory! Ne Lab work! 
Just Published! 


Television and Radio Repairing 
by John Markus @ 556 pp., 225 i/lus., $7.95 
For every television and ra 
dio part, no _ ad at Shows you how to 
make the et is, Markus Test tubes wit t 


you how to reco 


natter 


gnize 


thout investing a gz 
and = by 
our own home r 
utfit 
First repair job pays for the 
book 
—— SEE THIS BOOK 10 DAYS FREE— — 7 
McGraw-Hill Book Co., Inc., 330 W. 42 St., NYC 36 
Send me Mark Television and Radio Repairing for 

‘ ‘ wt ‘ I ] I 


or a service 


Zone 


Position . RTN-11 
This offers applies in U.S. only 
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push-pull amplifiers with a_ vertical 
sensitivity of .020 millivolt per inch. 
Horizontal sensitivity is .030 millivolt 
per inch. 
Complete 
from H. D. 


available 
company. 


information is 
Johnson of the 


TV BAR GENERATOR 

Electronic Measurements Corpora- 
tion, 280 Lafayette St., New York, 
N. Y. has announced the availability 
of a new r.f.-a.f. crystal marker-TV 
bar generator that offers a number of 
unique features. 

The Model 700 provides complete 
coverage from 18 cycles to 108 mc. on 


fundamentals. It provides a bar gen- 
erator for TV adjustment with a vari- 
able number of bars available for hori- 
zontal or vertical alignment and a 
square-wave generator to 20 ke. The 
unit has a Wien bridge a.f. oscillator 
with sine-wave output from 18 cycles 
to 300 ke. and a crystal marker and 
amplitude control 

Other features include individually- 
tuned coils, constant r.f. output imped- 
ance, stepped r.f. attenuator, electro- 
statically shielded transformer, and a 
Colpitts r.f. oscillator from 300 ke. to 
108 me. on fundamentals and up to 
216 me. on second harmonics. A vari- 
able percentage of modulation is avail- 
able. 


NEW ANTENNAS 

Brach Manufacturing Corp 
tral Ave., Newark, N. J. is now offer- 
ing a broadband u.h.f. antenna, the 
rhombic Model #496. The new unit is 
designed to meet the requirements of 
primary and secondary signal areas as 
the sharp directional characteristics of 
the antenna are especially effective in 

bothered by 
station 


, 200 Cen- 


areas signal reflections 

and interference 

53-T is available on request 
Channel Master 


ville, N. Y 


Catalogue 


Ellen- 
is in production on a new 
broadband u.h.f. antenna, the 
Flector” Model 408. This antenna is 
said to provide gain of up to 12'% db 
stacked and to 10 db single. The new 
lightweight unit combines speedy, eco- 
nomical installation with high gain. 
Complete technical literature is avail- 
able from the company. 

Clear Beam, Inc. of Burbank, Cali- 
fornia has developed a “built-on” TV 
antenna designed especially for trail- 
Known as the “Trailer-Tenna,” 
the new unit anchors to a position 2” 
above the roof, mounted on a tele- 


Corporation, 


sow- 


ers. 


SEEING’S 
BELIEVING 


No other manufacturer 
gives you all the facts ! 


Only Centralab shows you 


specifications in black-on- 
| white for every ceramic 


capacitor sold 


When you buy Centralab ceramic 
capacitors you get all the facts... 
all the quality all the perform- 
ance. Unlike ordinary ceramic ca- 
pacitors or “grab bags,” you get full 
value for your money! 

You know beforehand what you're 
buying, and why you can be sure 
of a better job. When selling cus 
tomer service, it just doesn’t pay to 
buy ceramic capacitors in the dark 
So be sure, be safe, be satisfied — 
rely on Centralab every time! 


AND BEST OF ALL 
MORE FOR CENTRALAB CERAMIC 
CAPACITORS. STOCK UP NOW — 
GET "EM IN PACKAGES OF FIVE OR 
IN HANDY KITS 


YOU PAY NO 


j 


CENTRALAB 
A Division of Globe-Union Inc 
910K E. Keefe Ave., Milwaukee 1, 


Please send me Catalog 28 with technical 
data on Centralab Ceramic Capacitors. 
Name 

Firm 

Address 

State - 


City Zone 
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WORLD’S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


e with TUNEABLE « 
BUILT-IN BOOSTER 


Featuring NEW CASCODE TUNER 
made for UHF interchangeable 
tuning strips and COSINE YOKE 


3 rectifiers 
1 CRT 


All Channel_/ Booster 


@ Broad band single knob control pre-amplifier 
built in to eliminate tong leads which may 
cause regeneration and attenuation of signal. 


© ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO i0 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. ALSO AVAILABLE 
WITHOUT BOOSTER. 


AVAILABLE FOR IMMEDIATE DELIVERY! 
SILVER ROCKET FOR 27” OPERATION 


ANNOUNCING 
the New 
AMBASSADOR 
for 1954 


The only open 
face console 
made in every 
expensive 
decorator 
finish... on 
guaranteed 
genuine ma- 
hogany, wainut, 
oak and other 
rare woods! 


The AMBASSADOR 21” and 27” 
Best kectiee - « « Best Value, Too! 
Full size console for eye level television. Available 
in every expensive decorator finish Fea- 
turing removable safety glass. ALL CABINETS 
MADE '1N MATTISON'S OWN CABINET 

FACTORY. 


DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the ‘important’ TV 
Dealer in your area for THE FINEST CUS. 
TOM-BUILT LINE OF TV RECEIVERS. FREE! 
Write for Mattison's merchandising portfolio 
explaining the “UNASSEMBLED PLAN" and 


MATTISON 


SILVER ROCKET 630 CHASSIS: 


for Better DX Reception 


scopic pole when the trailer is in mo- 
tion. When parked, the antenna can 
be raised in a few seconds. It will 
cover both v.h.f. and u.h.f channels. 
The antenna comes in kit form and 
can be installed in a few minutes. 

JFD Manufacturing Company, Brook- 
lyn 4, N. Y. is now in production on a 
new model “JeT213” v.h.f. antenna 
which provides a flat gain curve for 
channels 2 to 6 indicating the effect of 
dual reflector action. It is available 
completely assembled in either single 
or two-bay arrays. The company has 
technical and sales literature available 
on request. 

LaPointe Electronics Inc., Rockville, 
Conn. is featuring its “Vee-D-Xtra 
Special,” a new antenna designed to 
combine yagi power and directivity 
with all-channel performance. It is 
well adapted for use with the com- 
pany’s new antenna rotator which is 
also being introduced. The antenna is 
a high-low yagi phased together with 
the company’s new printed circuit iso- 
lation filter. There are five elements 
for high-channel reception and four 
elements for low. 

Snyder Manufacturing Company, 
Philadelphia 40, Pa. has a new bow-tie 
with reflector now available for u.h.f. 
applications. The UHF-5 is of collap- 
sible space-saver design and is factory 
pre-assembled. The antenna features 
aluminum elements, an_ all-welded 
heavy-duty reflector screen, and single 
“U-bolt” installation. 

Radio Merchandise Sales, Inc., 2016 
sronxdale Avenue, New York 62, N. Y. 
has developed a new u.h.f. indoor an- 
tenna, the Model IBT-500. The ma- 
hogany-colored antenna stands about 
8'>” high in a heavy metal base which 
cannot be tipped over. The twin-lead, 
of generous length, is attached and has 
spade lugs for easy connection to the 
set. 

United Motors Service Division of 
General Motors Corporation has nine 
“area engineered” u.h.f. and v.h.f. tele- 
vision antennas now ready for distri- 
bution. Included in the new Delco line 
are antennas to solve the varied recep- 
tion problems found in different TV 
localities. A catalogue picturing each 
antenna, along with an area map 
showing the preferred application for 
which the antenna was designed, is 
being issued to insure proper installa- 
tion. 


JEB ANTENNA ROTATOR 
Jeb Sales Corporation, 41 Wyckoff 
Avenue, Brooklyn 37, New York has 
recently introduced a new antenna 
rotator which is claimed to have at 
least three times the power of com- 
parable rotators. 
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The motor has a 4%” lamination and hard 
is capable of developing 40 footpounds 
torque at the antenna mast. Power is 
transferred through a smooth, anti- 
rust, lifetime-lubricated gear train. 
The rotator will handle the largest 
four-stacked arrays in 90 mph gales, 
according to the company. 

A mahogany control cabinet, which 
stands just 2%” high, has a highly 
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readable both compass 
points and numerical readings. One 
switch, a convenient rocker arm, in- 
stantly stops or reverses the rotator 
The rotator goes on when it is operat- 
ing, but is not connected to the line un- 
less it is operating. The control case 
operates on 117 volts, 60-cycle a.c. and 
its input power is 30 watts. 


dial giving 


ALLIANCE “TENNA-ROTOR" 

Alliance Manufacturing Company, 
Alliance, Ohio has added two new 
“Tenna-Rotors” to its line of television 
antenna accessories. 

Both models represent a consider- 
able departure from the styling and 
appearance of the company’s earlier 


et ae eae a 


models. The Model T-10 is a manually- 
operated unit which features a simpli- 
fied control bar across the top of the 
rectangular case. The Model U-83 is 
fully automatic with a completely re- 
styled and redesigned exterior. It oc- 
cupies less space than its predecessor 
model 

Other improvements include a new 
and stronger die-cast housing on the 
rotator, faster rotation, new magnetic 
brake, more accessible terminal block, 
guy wire attachment on clamp plate, 
and, on the automatic model, 
synchronization of rotator and control 
and an increase in the speed of rota- 
tion 


easicr 


“VU-MATIC" CONTROL 

Raytheon’s Television and Radio Di- 
vision, 5921 W. Dickens Ave., Chicago 
9, Illinois has unveiled its 1954 line 
of television receivers which feature 
the company’s all-new “VU-matic” 
control unit. 

The new control permits one knob 
tuning of all 82 v.h.f. and u.h.f. chan- 
nels, and the switching of v.h.f.-u.h.f 
antennas, Circuits, and extra amplifiers 

all automatically. The new chassis 
also shuts out picture interference and 
stops oscillator radiation, according to 
the company 


NEW ANTENNA MAST 

Channel Master Corporation of El- 
lenville, N. Y. has introduced a new 
antenna mast which features a unique 
safety device, the “Third Hand.” 

One of the major features of this 
mast is an automatic, removable lock- 
ing device that actually acts as a 
“third hand”, holding mast sections up 
when the installer lets go. Both hands 
can actually be removed from the 
mast at any time during elevation and 
sections cannot slide down. 
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Another new 
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feature is the “‘step-up 
’ a metal stamping that makes for 


fast, simple mast indexing. 
automatically extends each mast 
tion for elevation—-no hardware or 
locking bolts are needed. Beaded safety 
rings keep the mast sections complete- 
ly interlocked and concentric at all 
times. 

Write to the company direct for 
complete technical literature on these 
new masts, 


This key 


sec- 


BEAD CHAIN 

The Bead Chain Manufacturing Co., 
Bridgeport, Conn. is now suggesting a 
new use for its versatile bead chain. 

With accurate spacing and a new 
method of closing the end, non-kink- 
ing, low-friction bead chain makes a 
trouble-free belt drive for TV tuners, 
timing devices, recorders, etc. 

Specially designed sprockets fit the 
individual beads and eliminate slippage 
and backlash. Tensile strength of bead 
chains ranges from 15 pounds to 200 
pounds depending on the size of the 
bead and the metal used. 

For further information on bead 
chain applications in the electronic 
field, write the company direct. 


U.H.F. SWEEP GENERATOR 
Telonic Industries, 444 South Rural 
St., Indianapolis, Ind introduced 
a compact u.hf. sweep generator 
which is available in two models. 
Both models housed in 
hammerloid enamel cabinets 
measure 10” x 12” x 9” 


has 


are grey 
which 


and weigh 20 


pounds. Both cover the range 420-930 
me. and have sweep widths of 0-50 me. 

The Model “S” contains a sweep 
oscillator only while the Model “SM” 
incorporates both sweep and marker 
oscillators. 


For full details, catalogue, or 
information, please write the 
direct. 


other 
company 


NEW “TUBE CADDY" 

Argos Products Co., Genoa, Illinois 
has added a fourth “Tube Caddy” to 
its line of carrying cases for the tele- 
vision technician. The new item, called 
the “Carry-All Tube Caddy,” differs 
from the other three in that it opens 
from the top in spread-eagle fashion 
making three large compartments im- 
mediately available. 

The new unit can carry up to 262 
receiving-type tubes in the various 
sizes normally required. Since missing 
cartons are easily spotted, the techni- 
cian or shop owner can take inventory 
at a glance. Any of the compartments 
is also big enough to accommodate a 
soldering gun, meter, and other equip- 
ment. 


TV REMOTE CONTROL 

A universal TV remote control unit 
which may be attached to any conven- 
tional TV receiver is being offered by 
Gonset Company, 801 S. Main St., 
Burbank, California. 

Featuring a Standard Coil cascode 
tuner ahead of a amplifier, 
the unit not only permits channel se- 
lection from the viewing position but 
provides improved reception in fringe 


areas. —30- 


booster 


RADIO AMATEUR WEEK? 
ESSE KIMMONS, W40V0, Leesburg, 


Fla. has come up with an excellent 
idea which has our unqualified support 
and should carry the endorsement of 
both the electronic industry and “ham- 
dom.” 

Jesse suggests that it is about time 
that a “National Amateur Radio Oper- 
ator Week” be established to honor the 
amateur and give public acknowledge- 
ment to his invaluable contributions to 
the public safety. 

He has contacted his own Senator and 
Representative who have pledged their 
support of the project. Since the re- 
quests for “Weeks” have been mounting 
in recent years, President Eisenhower 
has decided to proclaim only those 
“Weeks” established by Congressional 
action. 

Senator George Smathers and Repre- 
sentative A. S. Herlong, Jr. of Florida 
have expressed their willingness to intro- 
duce such a bill providing Jesse can 
produce sufficient evidence of amateur 
and industry backing. 

In order to determine the feelings of 
the amateurs themselves, Jesse asks that 
all hams drop him a QSL card, letter, or 
post card expressing their views. He 
will then classify this material by states 
and Congressional districts and see that 
the Senators and Representatives for the 
states represented are notified of the 
amateurs’ desires in this matter. It’s 
up to you fellows! 

Although Jesse is acting as an in- 
dividual amateur in this project, we 
hope that all who are interested in ham 
radio will rally around and put this 
“Week” across. 

Send your letters to Jesse at 
High Street, Leesburg, Florida. 
see if we can get this rolling! 
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Fig. 9. Simple additive matrix circuit. 
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WHERE ELSE WOULD THERE 


Fig. 10. Typical burst gate circuit. 


the oscillator phase. The direct oscil- 
lator output is used as the color sync 
voltage for one demodulator, and a 
90° phase shift produces a voltage 
suitable for the other. 
The horizontal and 
and deflection systems are conven- 
tional. Any special features will be 
entirely governed by the peculiar re- 
quirements of the picture tube used 
Since, in all probability, the first 
color released will use the 
RCA tri-color tube, let us 
some special requirements of this de- 
vice. The three beam currents in this 
tube can total 750 microamperes, al- 
most eight times the current required 
by present black and white picture 
tubes. This presents a serious problem 
with respect to high-voltage stability. 
This larger beam current causes ex- 
cessive internal voltage drop in the 
high-voltage supply Typical 
tems have a voltage of 27 kv. at zero 
beam and 19 kv. of 750 microamperes. 
Obviously, such a wide variation in 
high voltage would cause intolerable 
fluctuations in picture size and bright- 
ness. Hence, the need for a regulated 
supply. Techniques for holding the 
high voltage variation down to 3% 
(600 v. in 20 kv.) have been developed 
and successfully used in field tests 
Fig. 8 indicates that the RCA tube! 
requires horizontal and vertical .dy- 
namic amplifiers. This requirement is 
dictated by the flat-faced geometry of 
the phosphor and aperture plates. As 
the beams are deflected from the cen- 
ter of the picture to the edges, they 
travel a greater distance from the cen- 
ter of the deflection to the screen. In 
order that the beams remain in focus 
and properly converged as they deflect 
across the tube it is necessary that the 
focus and convergence electrodes have 
a suitable corrective voltage superim- 
posed on the 3 kv. and 10 kv. d.c. volt- 
ages nominally required. These dy- 
namic focus and convergence voltages 
are obtained from the horizontal and 
vertical deflection system and fed 
through suitable shaping amplifiers. 
The receiver outlined in this article 
and shown in Fig. 8 is the basis of a 
high quality color receiver. Because 
we have recovered 7] and Q at the 
demodulators and applied proper band 
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limiting filters we are taking full ad- 
vantage of the transmitted color data. 
However, it is possible to effect some 
economies at the expense of color 
quality. How this is done is shown in 
Fig. 11. Note that by simply shifting 
the phase of the color sync by 33° we 
can recover (Ee-Ey) and (E»-E,) at 
the demolulator outputs instead of I 
and Q (See Fig. 3). But now, we must 
band-limit both channels to 0.4 mc. if 
we are to eliminate crosstalk between 
the two channels. This procedure, 
however, means that the wide-band 
data present in the original transmit- 
ted J information is lost. The resul- 
tant voltages (E,y-E,y) and (E,-Ey) 
are matrixed to produce (E,-E,) and 
the trio of color difference voltages 
are applied to the tri-gun cathodes 
All three picture grids are tied to- 
gether and Ey is applied to them. The 
final matrixing action to produce 
E., Er, and Es, is actually accom- 
plished within the picture tube. With 
E, on the grid and (E,.-Ey) on the 
cathode, the net voltage from grid to 
cathode is BE 

This system has a number of 
economical features. Only one wide- 
band amplifier is required, whereas 
three are needed for the J-Q system 
Only one delay line is used since both 
color difference channels have the 
same delay. The narrow-band output 
of the demodulators allows for sub- 
stantial gains at this point and direct 
connection to the picture’ tube 
cathodes is a possibility without a 
video boost stage 

This article has attempted to 
demonstrate how the NTSC has solved 
the technical problems associated with 
the formulation of a compatible color 
signal 

Fortified with a knowledge of this 
color signal the reader was introduced 
to the new complexities of a color re- 
ceiver and the new techniques re- 
quired to reproduce the color picture. 
Although many advances in color de- 
sign are to be expected as manufac- 
turers face the need to reduce costs to 
compete on the open market, in the 
main the circuits used will probably 
be similar to those explained here. 
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Fig. 11. Block diagram of a typical 
color-difference type TV receiver. 
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The material on u.h.f. is presented 
in logical progression covering v.h.f. 
tuners, basic u.h.f. considerations, and 
useful u.h.f. service information. Tab- 
ular data on u.h.f. television channels 
and wavelengths in inches at the cen- 
ter frequency are also given 

The tuner data covers everything 
from tuner performance to trouble- 
shooting. The u.h.f. section is divided 
into nine headings covering such top- 
ics as propagation, antennas, and 
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“Popular Science 
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ERRATA 

Raytheon Mig. Co. has reminded us that 
“Fathometer’ is a registered trademark cov 
ering the company’s depth finders. Our 
apologies for using is as a generic term in 
the articles “Radar Protects Fishing Fleets” 
in our July issue and “Electronics for the 
Yachtsman” in the August issue. 


In the article “An Improvement for Older 
TV Sets,” appearing on page 182 of the Sep 
tember issue, a misstatement appears in the 
third line of the third paragraph. The sen 
tence should read: “To do it, first short out 
the tuned circuit and also short the grid of 
the first triode to ‘B—", cutting out the sync.” 
The “B+” was incorrect in the original. 


In the October “Certified Record Revue” 
column appearing on page 70 the price 
quoted for the Chicago Symphony Orches 
tra’s recording of Smetana’s “My Father 
land” was incorrect. The album consists of 
two records each of which are $5.95 or $11.90 
for the album. 
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Temperature Control 
(Continued from page 131) 


The author has been using this sys- 
tem for approximately 6 months. It 
has proved extremely satisfactory 
and contrary to most side-line specu- 
lation there has been no increase in 
fuel consumption. An immediate ques- 
tion may be raised as to the operation 
of the unit in the event of failure. 
Since the thermistors used by the 
author have a negative coefficient of 
resistance, an open circuit in the 
bridge sensing arms will produce a 
continuous demand for heat. To pro- 
vide a safety high-limit switch to 
avoid excessive heat in the house, the 
original thermostat is left in series 
with the power-relay contacts and set 
at some high limiting temperature of 
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Fig. 3. Method for mounting the thermistors. 


perhaps 78 degrees. The opposite ex- 
treme failure, that of supplying no 
heat, can be provided against by con- 
necting a normally-open thermostat 
across the power-relay contacts, how- 
ever this latter precaution is not 
usually necessary. Thus it is possible 
to minimize either extreme of failure 
When the system is installed, small 
bridge unbalances due to different 
bridge arm lengths may be compen- 
sated by the calibration control. If a 
greater degree of inside-outside tem- 
perature compensation is desired, re- 
sistance R, may be decreased provid- 
ing R, is decreased the same amount. 

Tube life can be expected to be very 
good once the unit has operated for 
approximately one-half month or 
more. Most tube failures can be ex- 
pected during this first period 

Take a good thermometer around 
the house at frequent intervals when 
your present heating system is in 
operation. You will be surprised, pos- 
sibly enough surprised to see the ad- 
vantages which would accrue with an 
electronic thermostat 
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generator at a saving of almost 50°%! This famous- 

make laboratory precision instrument fills every 

alignment need in TV-FM servicing. 
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HERE'S IRC EXACT DUPLICATES 
ARE DOUBLE-MONEY-BACK 
UARANTEED 


w* Um ans 6. 
Teme rewren 


The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers’ procurement prints. 
ONLY IRC GUARANTEES Specifications on those prints are closely followed. 


SATISFACTORY MECHANICAL FIT Shaft lengths are never less than the set manufacturer’s 
nominal length—never more than %¢"' longer. . 


AND ELECTRICAL OPERATION Shaft ends are precisely tooled for solid fit. 


OR DOUBLE-YOUR-MONEY-BACK Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 


The typical manufacturer's specifications 
shown here are exactly duplicated by Alterations are never needed. 
IRC QJ-180 control. CONCENTRIKIT : ' 
assembly includes P1-229 and RI-312 For Exact Duplicate Controls, specify IRC. 


shafts with Bl1-137 and B18-132X . 2 at 
M Serv Technicians do. 
Base Elements, and 76-2 Switch. ost es —_ do 


INTERNATIONAL RESISTANCE CO. 


415 N. Broad Street, Philadelphia 8, Pa. 


in Canada: International Resistance Co., Ltd., Toronto, Licensee 


“( A LL- BAC ; KS ¢ 
Can’t Remember a MALLORY Capacitor 


Ever Letting Me Down...” 


When a service man makes a statement like that, you can be sure 
he depends on Mallory for all his capacitors. Mallory FP Capaci- 
tors are engineered to duplicate the electrical characteristics of 
the original part in any TV or radio set. However, dependability 
is only part of the story. Mallory Capacitors will give performance 


that is equal to...and often better than... the original equipment. 


Mallory FP Capacitors are the only fabricated plate capacitors 

available to the replacement market. They will give long lasting 

For your plastic tubular 

oe " requirements, be sure and 

.. even at 185° F. (85° ph 2 specify Mallory Plascaps”. You 


can depend on them to end 


verformance at higher temperatures and greater ripple currents 
| J > I I 


, , — troubles with premature shorts 
AE » ~ rr canac es ‘ » FP’, —_ see 
The next time you order capacitors, ask for Mallory FP’s. They leakage . . . off center cartridges 


will put an end to time wasting call-backs. The best costs no more. ... and unsoldered leads. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Depend on Mallory 
for 


Approved Precision Quality 


